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THEY WERE A SUCCESS ... 


Nineteen years ago, two small Westland biplanes circled 100 ft. above 
the summit of Mount Everest, thus becoming conquerors of the highest 
mountain in the world. This was not achieved without misadventure, for, 


mountains beneath. 


during the slow ascent both aircraft had been caught 
in a violent downward airstream. The altimeter 
registered that they fell 2,000 ft. in a few seconds — 
a frightening experience with the rugged snowcapped 


_.. AS ARE THEIR SUCCESSORS 


Today, 29,000 feet is little more than an average 
operational height, and instrument design is much 
farther advanced. The Olympic-powered English 
Electric Canberra flown by Wing Commander W. F. 
Gibb, which set the new world height record of 
63,668 feet, used instruments again provided with 


their customary resourcefulness by Kelvin Hughes. 


KELVIN HUGHES 
“KEP HELPING THE WORLD TO FLY 


KELVIN & HUGHES (AVIATION) LIMITED + BARKINGSIDE & BASINGSTOKE 


Sole Sales Concessionaires : 


SMITHS AIRCRAFT INSTRUMENTS LIMITED 


CRICKLEWOOD * LONDON * NW2 * ENGLAND , TELEPHONE ; GLADSTONE 3333 = TELEGRAMS ; AIRSPEED, TELEX, LONDON 
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OVERSEAS 


CABIN SUPERCHARGERS 


Godfrey cabin superchargers have established a unique reputa- 
tion for reliability and economy in many of the world’s famous 
airlines. The Type /5 illustrated is installed in the TCA North 
Star, BOAC Argonaut, Airspeed Ambassador and the Vickers 
Viscount. 
Life between overhauls: up to 2,500 hours. Other models in- 
cluding two-stage types are available. 
Godfreys are specialists in the design and manufacture of air- 
craft pressurization and air conditioning equipment. 


SIR GEORGE GODFREY & PARTWERS LTD 


HANWORTH, MIDDLESEX + HENLEY, OXFORDSHIRE 


COMPANIES: MONTREAL, JOHANNESBURG & MELBOURNE 
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‘other governments, test 
pilots, leading aircraft 
monvufocturers. 


There's a 


PIONEER PARACHUTE 


for every plane... for every purpose! 


Everywhere you look in the field of parachutes — Pioneer is pre- 
eminent in the vanguard of aviation progress. Aviation authorities have 
hailed the P7-B Guide Surface Personnel Parachutes as the most signifi- 
cant new design in life-saving parachutes for jet-plane speeds. 


From Military Chutes for paratroop training and paratroop use to 
Ribbon Chutes that act as brakes for jet planes; and from the smallest 
chute for recovery of instruments from guided missiles to the largest 
250-foot Cargo Chutes that deliver heavy cargoes to any spot in the 
world, however inaccessible, Pioneer’s unparalleled know-how in design 
and manufacture has produced parachutes with a world-wide record 
for positive performance. 


Parachutes Make The Difference 


= PIONEER PARACHUTE COMPANY, INC. 


MANCHESTER, CONNECTICUT, U.S.A. 
Cable Addon, 


with manual ripcord release 
yj 35-foot diameter canopy and 
is equipped with the Pioneer i = 
V4 “Quick-Fit”* Harness. 
‘4 — 
are equipped with the ex- 
clusive “Quick-Fit’* Harness. 
Provides perfect fit in less A 
than 3 seconds; allows free 
: 
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ATLANTIC WEATHER! 


GOOD OR BAD—IT IS ALWAYS 
SEAMEW WEATHER 


The Short Seamew AIRCRAFT 


Designed and built to operate from 


aircraft carriers or coastal airstrips in all weather conditions 


SIMPLE - RUGGED - EFFICIENT 


THE FIRST MANUFACTURERS OF AIRCRAFT IN THE WORLD - — Short Brothers & Harland Ltd., Queens Island, Belfast, Northern Ireland 
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CABIN 
TEMPERATURE 
by CONTROL 


This Cabin Temperature Control will give a relatively 
coarse but stable automatic control, which will keep 
the temperature of the sensing point within a band 
width centred on the selected temperature. It is 
unaffected by changes of voltage and frequency 

met within the normal aircraft supply. The control, 


SPECIFICATION 


Selection Range —5°C to +35°C however, being an inching control, is selected to 
Wiseh control about a point within the control band, when, 
mMerentia 
Electrical Supplies 115 volt 400 c.p.s. Single Phase and under stable conditions the temperature of the 
24 volts D.C. (nominal) Consump- sensing element will be held within the differential 


tion 6 watts. Power Factor 0.8 


Electrical Connections Breeze Plug of the system. It consists of four units; the 
Weight 4 Ib. 12 ozs. Magnetic Amplifier Control Unit, the Sensing 
Operating Condiciones Element, the Temperature Selector, and the 
Vibration To BSS G.100 Follow-up Resistor, the latter being mechanically 
linked to the temperature control valve. 
AUTOMATIC 
CONTROLS 


TEDDINGTON CONTROLS LTD., CEFN COED, MERTHYR TYDFIL, SOUTH WALES (Merthyr Tydfil 666) 


16mm 
CINE 

AIRCRAFT 

CAMERA 


An entirely new camera designed 
for high definition photography of 
air-to-air and air-to-ground subjects 


W. VINTEN LTD. - North Circular Road + Cricklewood + N.W.2. Tel: GLAdstone 6373 
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We believe this 
is the most powerful 
and compact unit 

of its kind 

in operational use 


today... 


*% This generating set is one 
example of the specialised service 
offered by Vernons Industries. 

Our technical staff are always ready 
to help with generator problems. 


vA GROUND POWER GENERATORS FOR AIRCRAFT 


Above is illustrated a very powerful yet compact unit of new design—specially produced by Vernons 


Industries for the servicing and starting of the largest of aircraft. This is a dual voltage 112/28 volts Generating Set 
with a continuous rating of 50/12 kW with an intermittent rating of 90 kW at the 112 volt end. The unit embodies 


a Rolls Royce 8-cylinder petrol engine developing 170 H.P. at 3000 r.p.m. 


VERNONS INDUSTRIES LTD. 


VALLEY ROAD~ BIDSTON BIRKENHEAD Telephone: Birkenhead 6416 
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AIRGRAFT INT 


Production specialists and 

repair experts for jet pipes, BURNLEY AIRCRAFT PRODUCTS 10 a 

flame tubes, exhaust units, _ FULLEDGE WORKS - BURNLEY 
LANCS ENGLAND 


valves 
for high-pressure 
pipe lines 


Expressly designed 
for the job! 


Normally our stocks of stan- 
dard valves are sufficient to 
meet urgent requirements. For 
large quantities, however, de- 
livery is from 8-12 weeks. 
Non-standard valves for 
special requirements gladly 
quoted for on receipt of details. 


Technical literature ise ’ BRITISH ERMETO CORPORATION LTD. 
available on request P : Maidenhead, Berks. Telephone 2271-4 
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FOR TRANSPORT 


The UNIVERSAL has been designed to meet the 
demand for an aircraft able to carry a variety of 
loads, being just as suitable for high-density 
passenger transport as for freight or freight-and- 
passenger operations. 


Complying fully with I.C.A.O. standards, the 
UNIVERSAL will safely land on or take-off from 
small airfields. As a high-density passenger transport 
its total seating capacity is 132. Ninety passengers 
are accommodated in a two-tier seating arrangement 
in the main compartment, with a further forty-two 
on the upper deck. Buffet and toilet facilities are 
incorporated. 


Blackburn and General Aircraft Limited. Brough, E Yorks 
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Four-jet VICTOR 
flies — fastest — farthest — highest 


The erescent-winged Victor combines 
outstanding performance with 
better-than-normal handling 

and landing qualities. 


HANDLEY PAGE 
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Exeunt, as Expected 


Ts remark today that this or that aircraft is slow in reaching service, or that plans 
to build one design or another are falling behind, is to risk being accused of “trying 
to get into the act.” The curtain rose on the first scene of this particular play, in 

the House of Lords. Lord Trenchard spoke the words and the date was July, 1953. 

Since then, several principals have taken the stage, more than one bearing a quite 

legitimate axe for grinding. The finale is likely to be an anti-climax, for the realization 

will come that there is no short cut or economical way of achieving quick results. With 

Mars on the wane, the characters will retire severally—dismissed by Treasury but 

carrying, perhaps, a consolation prize handed to them by Uncle Sam. 

In all fairness to the manufacturers it must be stated that with scarcely an exception 
the time taken to get a given type of aeroplane into service from the word go is almost 
exactly the same here as in America. It is the decision to say go which is, and has been, 
the deciding factor so far as the ultimate delivery is concerned. 

Whether this is generally realized or not, there has been a great deal of talk about 
how long we have had to wait for the new bombers and fighters and about the need to 
plan boldly and in good time for the aircraft to follow them. Having settled the require- 
ment and having managed to decide to place an order, money becomes the over-riding 
factor controlling speed of building, development and line production. 

However, none of the foregoing should be interpreted as meaning that there is a 
kind of predestination about the ordering, building and development of aircraft and thus 
that efforts can be spared. It may be difficult to speed up the process, but it is all too 
easy to let it slow down and, in fact, come to a complete standstill. 

At the end of his recent Mitchell Memorial Lecture, Mr. “Joe” Smith said: “I believe 
myself that Mitchell would have foreseen in good time all these (design) problems 
rearing their ugly heads, and would have thought out solutions to them... . With all 
his skill and dogged determination I think it possible that he would have greatly exceeded 
our rate of progress.” Designers seldom work entirely in charted seas. The ability of 
a few to look as far as the horizon, or even a little beyond it, marks them as the outstand- 
ing men of their profession. Such as these are seldom taken by surprise. They estimate 
where others might have to guestimate, and in consequence their aircraft suffer fewer 
delays and fewer setbacks. 


Helicopter Hiatus 


LL our readers will have heard of the B.E.A. Helicopter Unit, and many will be 

A familiar with its work. For several years past—since 1947 in fact—the Unit and 

its pilots have slowly built up experience, first with American Bell 47s and 
Sikorsky 51s, and later with British Bristol 171s in addition. 

It was this unit which experimented with, and then operated, regular day (and later 
night) helicopter services; it also operated the first passenger return service, from London 
to Birmingham, in the world. 

Considering the work done and the results obtained, this has not been a costly 
enterprise. Moreover, others have observed, admired and followed suit. Mail services 
are running in America, and taxi services between airports and city centres are planned; 
Sabena are already running regular passenger services in Europe, using single-engined 
American-designed helicopters (a newspaper report that the Belgian company is planning 
to operate helicopters to London is entirely inaccurate). 

What is the B.E.A. Unit being allowed to do? Practically nothing, we fear. No 
services, no suitable helicopters; and some of its most experienced pilots have left the 
fold to take up active helicopting abroad. 

We are well aware of B.E.A.’s plans for the future and of the larger commercially 
economical helicopters being designed or developed in England. But can we afford to 
wait and will the spirit and experience of the little nucleus manage to survive during 
this freewheeling (or autorotating) period. We suggest that the position should be 
carefully considered again. A little more invested now in dollars or on development at 
home or both might bring in worth-while dividends later on. 
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FROM ALL 
QUARTERS 


AT ROTORUA: Her Ma- 
jesty the Queen enters a 
de Havilland Heron of 
New Zealand National 
Airways to fly to Gis- 
borne. In the foreground is 
Sir Leonard Isitt (chair- 
man of N.Z.N.A.) and at 
the foot of the gangway is 
G/C. J. J. Busch. 


Aircraft Export Record 


AIRCRAFT took second place in Britain’s engineering exports 
last year, their value being exceeded, in the broad category 
styled “engineering products,” only by motor vehicles. 

Final 1953 figures, released last week, show that the aircraft 
industry brought no less than £65,004,891 to this country. This 
is an increase of some £20 million over the total for the previous 
year, when, for the first time, the aircraft figures exceeded the 
value of British shipbuilders’ exports and came into third place 
among all classes of engineering exports. The new aircraft total 
represents 6.4 per cent of the overall figure for engineering exports. 

Commenting on this very satisfactory result, the S.B.A.C. 
remarks it is accounted for partly by the easing of restrictions 
on the exports of military aircraft made possible by changes in 
the defence programme, and also by the delivery overseas for the 
first time of the new turbine airliners. During the year, 13 such 
airliners were exported. 


In the Commons 


THAT a considerable programme of research into the problems 
of “piloted supersonic flight” was being undertaken was stated 
to the House of Commons on Monday last, February Ist, by 
Mr. Duncan Sandys, the Minister of Supply. 

He said that a number of different types of supersonic Service 
aircraft were in course of development. He was not free to go 
into details. This question-time reply (which added nothing to 
existing knowledge) appeared to surprise Mr. Beswick (Lab., 
Uxbridge). Presumably Mr. Beswick had intended his question 
to the Minister to imply supersonic level flight. 

Several other matters ofl aviation interest were raised in the 
House on Monday. 

An assurance that manufacturing agreements with the United 
States in the field of aircraft engineering were proving to be 
mutually satisfactory was given by Mr. Duncan Sandys. He said 
that versions of the Tay and Sapphire were being manufactured 
under licence in America. He could not, of course, disclose pro- 


SABRE SIMULATOR—the first of ten being made by Redifon, Ltd., for 
the R.C.A.F.—is accepted by A. Cdre. Martin Costello, O.B.E., be 
from Mr. Paul Adorian, chairman of the company (see page 144). 


duction figures for American military engines, as implied in a 
question by Mr. Beswick. 

Mr. Sandys said there was a great deal of interchange of infor- 
mation and development knowledge between the air forces 
Britain and America, and it was greatly to the advantage of both 
countries that this arrangement should continue. 

Another question from Mr. Beswick concerned money spent by 
the Ministry of Supply since the war on engine research and 
development. He wanted to know the total, and to what extent 
this money had been recovered after sales by manufacturers. 

Mr. Sandys replied that almost all his department’s expenditure 
on engine development had been primarily for military purposes; 
such information could not, therefore, be published. Until 1950, 
the amounts recovered from manufacturers in respect of engine 
sales were not kept separately; but it could be said that these 
repayments were at present at the rate of about £1,000,000 a year. 

Mr. Beswick then drew attention to the recent statement “by 
the chairman of the biggest group of aircraft manufacturers,” who 
had said that insufficient money was being spent on research and 
development, and that in fact the Ministry of Supply was now 
actuated by timidity and complacency. Did the Minister accept 
these criticisms? Mr. Sandys replied that he did not, and that an 
answer to these charges had already been given. 


Shipping Line Invests in Airwork 


ARTNERSHIPS between shipping and air-transport com- 

panies seem likely to have an important influence on the future 
of the British independent airline industry. One such arrange- 
ment has recently come into effect; a second was announced on 
Monday, when Furness, Withy and Co., Ltd., stated that they 
had agreed to acquire a substantial interest in Airwork, Ltd. 
S. Pearson Industries, Ltd., and Mr. Loel Guinness retain their 
existing interests in Airwork, whose board will be strengthened 
by two nominees of Furness, Withy. This major shipping line 
and its direct subsidiaries own vessels of 595,000 tons gross and 
have 11 ships of some 80,000 tons under construction. Airwork, 
established in 1928, operates Vikings, Hermes and DC-3s. 


YEOVIL PRODUCTION of Westland-Sikorsky S-55 multi-purpose heli- 
copters (Alvis Leonides engine) is coming along nicely, as this recent 
picture bears witness. The S-55's Service name will be Whirlwind. 
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A Hundred Provosts 


A CEREMONY at the works of Percival Aircraft last Monday 
marked the hancing-over of the hundredth production Provost 
trainer to the C-in-C. Flying Training Command, Air Vice- 
Marshal L. F. Pendred, C.B., M.B.E., D.F.C. Also present were 
the A.O.C. No. 23 Group, A.V-M. G. D. Harvey, C.B.E., D.F.C.; 
Director of Flying Training, Air Ministry, A. Cdre. R. C. Mead, 
C.B.E., D.F.C., A.F.C.; the S.T.S.O. of Flying Training Com- 
mand, A. Cdre. J. R. Mutch, C.B.; and Mr. H. E. Hancocke, 
O.B.E., Director of Aircraft Production at the M.o.S. The air- 
craft was flown by F/L. B. A. Lea to No. 6 F.T.S. 

The Provost started its training career in October 1953. The 
first course actually opened on September Ist, but already at that 
time there were several machines at Boscombe Down and South 
Cerney. The two schools at present equipped are Ternhill (No. 6) 
and Syerston (No. 22); two more to receive Provosts are Feltwell 
(No. 3) and Cluntoe, Northern Ireland (No. 2). 

At a luncheon, with Mr. P. Hunting in the chair, A.V-M. 
Pendred was introduced by Mr. W. A. Summers. He said that 
the flying instructors in his Command were “abso!utely delighted” 
with the Provost: “You have given us a trainer which is exactly 
what we wanted, and I really believe that we got more than we 
hoped for. You will be glad to hear that it is now proved that 
my students can go solo in the Provost after less than 12 hours 
dual, and that is a very great advantage indeed because, as you 
also know, your Provost is capable of allowing students to carry 
out more advanced exercises which have hitherto been done on 
Harvards and Balliols. So the Provost is a dual-purpose trainer 
with great advantages, and we all love it.” He also made a 
short broadcast to those who had been building the Provost: “I 
think it is very right,” he said, “that you who are making this 
delightful aircraft should know how pleased we all are who have 
to teach flying on it.” He hoped that hundreds more Provosts 
would come off the lines up to time, and as beautifully made 
as the ones they already had. At lunch he said that members of 
the first course on Provosts were in the nature of “lucky guinea 
pigs.” If they did not transfer easily to Vampire Trainers, he 
added, it would be the fault of the syllabus, not of the Provost. 

Thanking the C-in-C. for his visit, Mr. Hunting also said that 
the company always welcomed any Service criticisms of its 
products. 

Two Jet Provost prototypes, with Viper engines, are taking 
shape well at Luton. Incidentally we can positively that 
this type will not be named the Primus. 


Five Comet 3s for B.O.A.C. 


was officially announced last Monday that Sir Miles Thomas, 

B.O.A.C. chairman, has signed a firm order for five Comet 3s. 
As long ago as November 1952 the Corporation stated that it had 
acquired an option on ten Comet 3s, and in November 1953 
de Havillands announced B.O.A.C.’s “initial order” for five of 
these aircraft. 

The prototype Comet 3 is due to fly this summer and deliveries 
to B.O.A.C. and P.A.W.A. (who have ordered three) will begin 
in 1956. With 58 first-class passengers, the Comet 3 will operate 
stage-lengths of 2,600 miles. 


U.S.A.F. Bases in Britain 


ACCORDING to a decision of the American House Appropria- 
tions Committee, published on February Ist, the United 
States is in future to pay a major share of the expenses of con- 
struction of U.S.A.F. bases in Britain. So far, 15 of the 19 bases 
here are partly or fully operational, leaving only those at Elving- 
ton, Stansted, Chelveston and Bruntingthorpe inoperative. Of 
the costs, the United States will contribute $276m (£98m) in cash 
and $22m (near £8m) in labour, while Britain will pay $63 (€22m) 
in cash and provide the land and $209m (£74m) in facilities. The 
U.S.A.F. will also have the use of a 400-mile wartime pipeline. 
All this does not imply that Britain’s share of expenditure has 
been reduced; as the State Department admitted last Monday, 
it is bigger than was originally envisaged. 


**Wings”’ Ball in Switzerland 


OMORROW, Saturday, February 6th, another “Wings” Ball 

organized by the Royal Air Forces Association is to be 
held in Switzerland—at the Palace Hotel, St. Moritz. This 
morning, Friday, a Dakota chartered from Silver City Airways is 
due to leave for Zurich carrying a load of a highly “V.I.P.” nature : 
it will include Marshal of the Royal Air Force Lord Tedder, Lady 
Tedder, test pilots Neville Duke, Michael Lithgow and Leslie 
Colquhoun, actress Marie Burke and the R.A.F. Dance Band. 

The choice of St. Moritz is appropriate, for the ball is to raise 
funds to provide comforts for ex-Service patients now receiving 
treatment in Swiss sanatoria. Such treatment is often a lengthy 
business, and the R.A.F.A. wants to make the patients as com- 
fortable as possible during their absence from — especially 
as some <an receive little help of this kind from home. 


THE HUNDREDTH PROVOST: This group was photographed at the Luton 
handing-over ceremony described on this page. Left to right: Mr. L. G. 
Friese (Percivals), A. Cdre. R. C. Mead, F/L. B. A. Lea, A. Cdre. J. R. Mutch, 
A. V-M. G. D. Harvey, A. V-M. L. F. Pendred, Mr. P. L. Hunting (Chairman, 
Hunting Aviation Group), and Mr. W. A. Summers (Managing Director, 
Percivals), Mr. H. E. Hancocke (M.o.S.) and K. D. Morgan (Percivals). 


R.Ae.C. Award Winners 


As recorded on page 166 of this issue, winners of Royal Aero 
Club Trophies and Gold and Silver Medals for 1953 were 
briefly announced at the Club dinner in honour of S/L. Jimmy 
Rush. The recipients, whose portraits appear below, are as 
follows : 

The Britannia oe for 1953 has been awarded to S/L. R. L. E. 
Burton and F/L H Gannon, winners in their Canberra of the 
speed section of the 1 England-New Zealand Air Race. Royal Aero Club 
Gold Medals are awarded to W/C. W. F. Gibb, who established a 
height record of 63,668ft in an Olympus-powered Canberra in May; 
to S/L. Neville Duke, for his world speed record at Littlehampton in 
the Hawker Hunter on September 7th (727.6 m.p.h.) and his speed 
record over a 100 km closed circuit at Dunsfold on September 19th 
(709.2 m.p.h.); and to Lt. Cdr. M. J. Lithgow, for his world speed 
record in the Supermarine Swift in Libya on September 25th (735.7 
m.p.h.). A Royal Aero Club Silver Medal is awarded to W/C. R. 
McIntosh for his contribution to civil and sporting aviation over a 

eriod of 35 years. The Geoffrey de Havilland Trophy is awarded to 
Ee Cdr. Lithgow for his speed record. (This Trophy goes to the 
British pilot who in each year achieves the highest speed in any official 
race or record attempt.) 

The Gold Medals and the Geoffrey de Havilland Trophy are 
to be presented on February 24th and the Britannia Trophy on 
March 3lst. 


BRITANNIA TROPHY RECIPI- 
ENTS for 1953 (as recorded in a 
paragraph above) are (top) 
Lt. Cdr. M. J. Lithgow (Vickers 
Supermarine) and W/C. W. F. 
Gibb (Bristol); (centre) S/L. 
Neville Duke (Hawker) and 
W/C. R. Mcintosh (Airwork); 
and—last in the gallery—F/L. 
D. H. Gannon (left) and S/L. 
R. L. E. Burton. 
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SIMULATING 
THE SABRE 


First Redifon F-86E Simulator 
Handed Over to the R.C.A.F. 


tors are to be delivered to the R.C.A.F. was 

awarded to Redifon, Ltd., in the face of strong 
competition, in July 1952. Its value is 3,500,000 
Canadian dollars (over £14m) and the granting was 
conditional upon the first simulator being delivered 
in eighteen months. The contract is part of 
Canada’s contribution to the European defence 
programme. 

This first equipment, of the mobile type, was handed over 
last week at a ceremony at the makers’ Webber Street, London, 
premises, A. Cdre. Martin Costello, O.B.E., C.D. (deputizing for 
A. V-M. Campbell), accepting it on behalf of the RCAF. from 
Mr. Paul Adorian, Redifon chairman. 

The great value of these simulators lies in the fact that they 
save money by reducing the aircraft flying hours required for 
training, and also allow periodical checks and instrument-flying 
practice to be carried out. Emergency procedures can also be 
practised in safety. There is no suggestion, of course, that 
simulators can take the place of more than a proportion of the 
hours required for familiarization and practice. 

The cost of operating the Sabre simulator is said to be a little 
under £3 per hour, compared with the aircraft cost of at least 
£150 per hour. A simulator can be operated for 15 hours a day, 
irrespective of weather conditions, and it has been calculated that 
by its use up to 16 Sabre flying hours can be saved during the 
training of a Service pilot to operational standard. On a squadron 
with an average complement of 25 pilots, the saving is approxi- 
mately 30 flying hours per man per year. The R.C.A.F. expects 
to save a total of some 34 million dollars a year when all the 
simulators are in service. 

An excellent summing-up of the value of the simulator was 
given at the handing-over ceremony by A. Cdre. Costello. He 
said that in recent years the complexity of the modern aeroplane 
had become a major problem, and that with this complexity had 
come an increase in the value of the machines that was now 
measured in figures which were undreamed of only a few years 
ago. In a similar manner, the responsibility placed on each 
individual pilot had grown. 

“To meet this,” he continued, “we are faced with the need for 
a most careful selection of the men who will be trained to fly, and 
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Inside the simulator vehicle, 36ft long, are the Sabre cockpit as seen above, the recording panels 
(left) and the instructor's console (below). In the front of the vehicle, still within the trailer 
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a far more extensive training programme than was necessary a 
few years ago. In the case of the Sabre in the R.C.A.F., a great 
deal of this training must at present be carried out in the air, 
using fully operational aircraft. This is indeed an expensive 
necessity and even this training has its limitations, because no 
instructor can be carried in the aircraft and, when things go 
wrong, an instructor’s personal observation of the pilot’s ability 
is lacking. 

“This simulator has been designed to fill these needs. It is a 
big step forward in pilot training and has the potential to improve 
the fighting qualities of our pilots, to reduce the accident rate, to 
save aircraft and perhaps even lives. With the simulator, any 
fault in a pilot’s technique is quickly exposed. The pilot works 
under simulated conditions approaching actual flight . . . The 
instructor can introduce any type of technical fault he may wish 
and watch the pilot’s reaction. 

“The full complement of these simulators in the R.C.A.F. 
can save the costs of certain aspects of pilot training which, when 
added together over a period of a year, will equal the cost of the 
total simulator contract.” 

A few details of the intended distribution of the ten simulators 
have been disclosed by the R.C.A.F. It is planned to provide 
two of the mobile installations for fighter wings serving in 
Europe and two static simulators for the No. 1 Fighter Opera- 
tional Training Unit at Chatham, New Brunswick. The first 
simulator will be delivered to No. 1 Fighter Wing, at North 
Luffenham, Rutland. (The R.C.A.F. now have four fighter wings 
operating Sabres in Europe, making up a 12-squadron air 
division.) Personnel will be trained by Redifon, Ltd., in the 
servicing of the simulators, and the first 12 men are now on a 
course at the company’s works. 

“Flying” the Simulator. A member of the staff of Flight 
has had the opportunity of making a brief trial of the Redifon 


section, are the computers, power unit and air-conditioning plant. 
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AIRCRAFT BEARINGS 


RANSOME & MARLES BEARING CO..LTD., NEWARK-ON-TRENT, ENGLAND 


K/RM.113 


SINGLE ROW BALL JOURNAL BEARINGS 


The three quarter sectioned view of a Single Row Ball 
Journal illustrates a bearing capable of withstanding journal 
load or combined journal and thrust loads (in either direction), 
and is therefore the most universal type of bearing employed. 


Amongst the variations to this design are 
the SHIELDED SERIES where metal shields are 
fitted to either one or both sides. 


SEALED BEARINGS where either one or two 
synthetic rubber seals are fitted which retain 
the lubricant and exclude foreign matter. 


SINGLE ROW SELF ALIGNING BEARINGS 
where the bearing is fitted to a spherical 
seating, are also available. 


OUR ENGINEERING DEPARTMENT WILL 
WELCOME THE OPPORTUNITY TO 
CONSIDER YOUR SPECIFIC APPLICATIONS 
AND MAKE RECOMMENDATIONS. 
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For the first time, airline 
operators can make battery 
replacements on specified 
American-type aircraft without 
dollar expenditure and with a 
considerable saving in prime cost. 
The Oldham 12 QP6-4S is 
exceptional in performance, too. 
Although of the same size/weight 
structure as equivalent U.S. bat- 
teries, it has improved capacity 
with a spectacular increase in 
high rate discharge performance. 
Performance is in excess of the 
requirements of U.S. Specifica- 
tion AN.1350. 


BRIEF SPECIFICATIONS 
Type Symbol —12 QP6—4S Designation : 24 v. 40 a.h. 


Dimensions (overall!) 
12} long, 142 wide, 10} high Approx. weight (dry) 65!bs. 
Charging rate: 3 amps. Total Acid Capacity : 4200 c.c. 


POWER TO SPARE 


AITRCRAFT 
BATTERIES 


DENTON MANCHESTER 
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OLDHAM & SON LTD 
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AVIATION TRADERS 


Limited 


We can assist you in your Aircraft Spare Parts provision- 
ing programme by offering you the enormous resources 
available in our Air Registration Board approved 
Bonded Stores at Southend and Stansted Airports 


Our Spare Parts are new and unused or overhauled and 
released by the extensive workshops of our Associated 
Company, AVIATION TRADERS (ENGINEERING) 
LIMITED, which is approved by the Air Registration 
Board in the following categories :— 


(a) Aircraft Overhaul, Repair and Replacement and 
the manufacture of Aircraft Parts 


(b) Component Fittings and Details 

(c) Heat Treatment 

(d) Instruments 

(e) Pneumatic and Hydraulic Equipment 
(f) Radio and Radar Equipment 

(g) Spare Parts (Stockists) 


We shall be pleased to receive enquiries for your Spares 
requirements and are prepared to offer quotations 
ex stock of the items we have available. 


We are accredited agents for the following Company :— 
R. F. D. COMPANY LIMITED 


We can offer quotations for their products in the follow- 
ing categories :— 
Component Fittings and Details 
Life-saving Apparatus 
Radio and Radar Equipment 


Please send all your enquiries to our 
SALES DEPARTMENT at 


15 Great Cumberland Place 
LONDON, W.1 


Telephone 
AMBASSADOR 2091 (5 lines 
Telegrams: Cables: 
“AVIATRADE WESDO LONDON” “AVIATRADE LONDON” 
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SIMULATING THE SABRE... 


Sabre simulator. It is difficult (he writes) to assess the handling 
of a simulator without having flown the actual aircraft; but it is 
immediately evident on inspection that this is a comprehensive 
mechanism. The cockpit is, in fact, an actual section of the 
F-86E fuselage complete with all its fittings. 

While the machine is fixed rigidly to its mounting, the instru- 
ments respond to control movements. Thus it is possible to 
carry out aerobatics or normal flight, take-offs and landings 
without experiencing the physical sensations normally associated 
with them. At the same time, all sound effects are most con- 
vincingly reproduced; and this, coupled with the verisimilitude 
of the pilot’s immediate surroundings, provides a convincing im- 
pression of actual flight. Almost any condition can be simulated, 
whether normal or abnormal. 

During the short trial I felt that the flying controls had the 
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putty-like feel of a static aircraft; but how much this is charac- 
teristic of the artificial feel of the Sabre’ $ own irreversible control 
system it is difficult to judge. It would be interesting to know 
how the stick-forces actually compare. One suspects that the 
throttle control reacts slightly sluggishly and a criticism (which 
can be levelled at any simulator) was that, though response rates 
were appropriately high, the interval between control movement 
and instrument reaction was slow—as much as one second. 

Without question, the Redifon simulator’s outstanding quality 
is that it approaches as closely as it is possible to do the 
atmosphere and conditions in a Sabre aircraft. It does have 
that quality essential for a good static trainer—it is convincing 
to the pilot. Its main advantage is that it makes it possible to 
practise safely, conveniently, economically and repeatedly the 
procedures, drills and sequences required to deal with the 
numerous minor and major emergencies for which, though he 
rarely meets them, the pilot must always be prepared. 


Applications of Water-based Aircraft 


ITH the above heading as his title, G/C. G. W. 
Williamson, O.B.E., M.C., M.Inst.C.E., M.I.Mech.E., 
M.1.Prod.E., M.I.E.E., F.R.Ae.S., who is industrial con- 
sultant to Short Bros., delivered a lecture before the Royal United 

Service Institution in London on February 3rd. Coverage included 

such topics as the atomic submarine, changing conditions in sea 

warfare, flying-boats for tomorrow, tactical application of, and 

operational research into, flying-boats, past and present anti- 
submarine flying-boats, built-in seaworthiness, anti-submarine 
tactics, and sea warfare and nuclear energy. 

Early in his address the group captain recalled that operational 
research began in this country with the attachment of Professor 
P. M. S. Blackett, M.A., D.Sc., F.R.S., to Coastal Command in 
March 1941. The changes made by such experts, he remarked, 
were often ridiculously simple. For example, some member of 
the Professor’s staff asked why the anti-submarine Whitleys were 
painted black, and was told that they had been transferred from 
night bombing to sea warfare. A programme of repainting to the 
colour of the grey skies resulted in a considerable increase in 
sightings and sinkings of enemy submarines; it shortened by 20 
per cent the time between sighting and attack, and resulted in 
30 per cent more sinkings. 

Some of the lessons learned from sperational research during 
the war were summarized by the lectures as follows: 

(1) In any other war the convoy system would doubtless be 
initiated on all seas. The lack of convoys in the Caribbean led, 
during the last, to the loss of an oil tanker a day—and as there 
was no A.S.R. service—the crews were lost also. 

(2) As air cover reduced the number of escort vessels necessary by 
at least 50 per cent, the decision would doubtless be made as 
to the provision of adequate types and numbers of aircraft for 
this purpose—land-based, carrier-based, or water-based 

(3) Although it was found that submarine sinkings were propor- 
tionate to the numbers of aircraft multiplied by the number of 
hours flown, it would appear that one other important factor 
was the number of pairs of unfatigued eyes watching not only 
the sea but the radar. The importance of air cover might be 
so great that 50 per cent of escort vessels might be replaced by 
a single escort carrier, with suitable aircraft. 

(4) Operational calculations could demonstrate the need for large 


flying-boats, partly on account of their long endurance when 

used as air cover for unavoidably small convoys and partly 

because of the need for some type of air/sea rescue. 

Discussin~ tactical applications of flying-boats, the group captain 
remarked that this type of aircraft was used by the U.S. Navy for 
long-distance patrol, screening, scouting, reconnaissance, mining, 
anti-shipping, spotting and guided missile work. In any future 
war torpedoes might be provided with atomic warheads; their 
range might be several times greater than at present, and, as a 
pilot might be diffident about dropping an atomic weapon on to 
the water 20ft below him, it was conceivable that a flying-boat 
might release the torpedoes while waterborne. Presumably these 
would be of the homing type and could therefore be discharged 
at long range. It was also possible that the technique of the 
miniature submarine might be used. Here again it would not be 
fair to jettison the crew and their craft while the aircraft was 
flying at over 100 m.p.h., but miniature submarines could be 
launched from a flying-boat on the water. 

Discussing the type of flying-boat required, the lecturer said 
that little or no increase in crew efficiency was obtained by increas- 
ing size beyond that of the Martin Marlin. This machine, he 
disclosed, carries a ton of electronics, costing 125,000 dollars, and 
a dish antenna in the nose—the largest airborne antenna in the 
world—measuring 5}ft in diameter. The range of search and 
accuracy of radar spotting was supp!emented by the searchlight. 

Advanced bases for flying-boats would necessitate special main- 
tenance techniques. Both the United States and—in this country 
—Saunders-Roe had made airborne pontoons which could be 
linked together to provide a considerable waterborne surface, and 
if it were necessary at short notice to load and transport a floatin 
dock to any part of the world, the Princess could carry the com- 
ponents as well as the erection crews. Refuelling could now be 
done at sea, and the Marlin had a central refuelling point. 

Just before the North African landings, the lecturer recalled, 
the entry of submarines into the Mediterranean was barred 
by very frequent patrols of aircraft fitted with MAD (Magnetic 
Airborne Detector). This device constantly indicated the undis- 
turbed lines of force of the earth’s magnetic field, but if the air- 
craft passed over a submarine which had its own magnetic field, 
disturbance of the earth’s field would register on the detector. 


RETURN TO THE CANARD? 


TRI-ANGULATION : The SFECMAS Gerfaut prototype delta (right) 
posed opposite its full-scale model—the 1301, with its new nose plane. 


S intimated in an “Aircraft Intelligence” paragraph (page 147), 
the canard (“tail-first”) layout shows new signs of life. On 
this page we are able to publish a picture of the SFECMAS 1402 
Gerfaut (Gerfalcon) delta-wing research aircraft alongside the 
1301 full-scale research glider, with the latter displaying, for the 
first time, a nose-plane. This feature has been incorporated to 
establish the handling characteristics—in particular low-speed 
and landing behaviour—for the powered machine, even though 
the two fuselages are far from being aerodynamically similar. The 
1301 was formerly used to establish the relative merits of the delta 
wing and a heavily swept conventional wing, and the new layout 
suggests investigation into the merits of the canard delta. 

It is thought that the nose-plane will improve both the static 
stability and control, being farther from the “focal point” of the 
wing than the tailplane, so giving a longer moment arm and, 
in theory, leading to a smaller and lighter surface. An inexplicable 
feature of the 1302 nose-plane is that it appears to be fixed so that 
it can serve only for damping. The original tailplane is now 
smaller and the elevators have been removed. The incidence of 
the nose-plane is greater than that of the mainplane to ensure 
that it shall stall first and produce a nose-down pitching move- 
ment. Presumably, if this feature is successful on the 130] it will 
appear also on the Gerfaut. 
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HERE 
AND 


THERE 


Long-Range CF-100 

DURING a routine long-distance flight to 
practise the climbing cruise technique in 
an Avro Canada CF-100, F/Ls. M. 
Kobierski and D. Turner, of No. 445 
Squadron, R.C.A.F., flew 2,100 miles from 
Vancouver to North Bay in 3 hr 50 min 
non-stop. They claimed that they had 
enough fuel left to continue to Uplands, 
Ontario, but did not attempt it since they 
were not seeking a record. Their flight is, 
however, an unofficial distance record for 
jet fighters without flight refuelling. 


Italian-built Bells 


THE Italian firm of Giovanni Augusta, of 
Cascina Costa, Gallarate (Varese), is now 
well advanced with preparations for the 
roduction of Bell helicopters under 
— the type chosen is the 47D.1 and 
it will be known in Italy as the Augusta- 
Bell. It is understood, however, that the 
size of the government order leaves the 
factory with plenty of capacity for any 
other work that comes along—a situation 
too familiar to Italy’s aircraft industry. 


Club Pilots Join Sea Search 


AMONG aircraft which took part in the 
search for the R.A.F. Washington which 
was lost in a snowstorm over the Irish Sea 
on the night of January 25th-26th, while 
on a flight from Prestwick to the Azores 
with a crew of seven, were two Austers of 
the Blackpool and Fylde Aero Club. 
Though without V.H.F. or blind-flying 
equipment, the two aircraft were given 
special clearance and took off at 10.45 a.m., 
in very bad visibility, to search the sea 
from ten miles west of Fleetwood to south 
of the Ribble. They were flown by Mr. 
Gordon Edmundson, one vf the club 
instructors, and F/L. J. S. Lewery. 


“SPEAKING OF OTTER PAYLOADS,"’ says the Canadian de Havilland Company, “‘this impressive 
body of high-priced help recently descended on Ottawa en masse.’’ The Otter flew the 220 miles 
from Toronto in 1 hr 42 min; the D.H.C. executives who made the trip are (left to right) :— 


William Ferderber, test pilot; William Calder, service manager; Larry Clarke, contracts manager; Jim 


rownell, 


spares manager; Fred Buller, senior designer ; John Hickey, liaison officer; George Neely, executive assistant to manag- 
ing director ; Alex Watson, chief draughtsman ; Len Trotter, technical sales manager ; R. Wilson, public relations manager, 


Sir Frank Whittle Joins B.P.M. 


RUMOURS that A.Cdre. Sir Frank 
Whittle was to take a post in America are 
apparently ended by the news that he has 
joined Bataafsche Petroleum Maatschappij, 
of The Hague, one of the principal com- 
panies of the Royal Dutch Shell group. 
According to a Shell announcement, he 
“will give advice in the field of mechanical 
engineering relative to the techniques and 
equipment in the petroleum and 
chemicals-from-petroleum industries.” 


Canberra Record Confirmed 


THE London to Cape Town and return 
records made by an R.A.F. Canberra 
(Rolls-Royce Avons) last December have 
now been confirmed by the F.A.I. The 
accepted figures show that the city-centre 
distance of 6,009.8 statute miles was 
covered in 12 hr 21 min 3.8 sec (486.6 
m.p.h.) outward and 13 hr 16 min 25.2 sec 
(452.8 m.p.h.) homeward. Two crews made 
the flights; on the first were W/C. C. G. 
Petty, S/L. T. P. McGarry and S/L. J. M. 
Craig; on the second were W/C. A. H. 
Humphery, S/L. D. Bower and S/L. 
R. F. B. Powell. 


AIR CHIEF MARSHAL SIR JOHN BAKER, Controller of Aircraft, M.o.S., recently visited the fac- 

tories of the Gloster Aircraft Co., Ltd., and the Brockworth Engineering Co., Ltd. Gloster 

executives with him in this group are: (Back row) E. S. Greenwood, sales manager; E. W. Sham- 

brook, director and secretary; H. Burroughes, director. (Front row) R. Walker, chief designer; 
P. G. Crabbe, managing director; and ‘‘Bill’’ Waterton, chief test pilot. 


R.A.E. College Prize-giving 


FORMERLY Director of the Royal Air- 
craft Establishment (and now technical 
director of A. V. Roe and Co., Ltd., and 
president of the Royal Aeronautical 
Society), Sir William S. Farren presented 
the prizes for the 1952-53 session of the 
R.A.E. Technical College. The presenta- 
tion took place last Monday at Farn- 
borough and was followed by the College’s 
annual dinner and dance. 


Sycamore Tail Rotors 


OPERATORS of Bristol Sycamore heli- 
copters have, on the advice of the manu- 
facturers, grounded these aircraft pending 
the results of an inquiry into “a potential 
source of weakness in the shaft driving the 
tail rotor.” Suitable modification should 
by now have been developed, and it is 
hoped to have all Sycamores flying again 
by the end of next week. 


Private-owner Jets 


PROGRESS with the two private light 
jet racers which are being developed for 
Fred Dunkerley and Nat Somers is all too 
slow for the prospective owners, but 
nevertheless steady. The Sparrowjet (or 
should it be Sparrow Twinjet?) which has, 
of course, already flown, is now having 
work done on its Turbomécas. The 
Somers-Kendall special should be recog- 
nizable as such when the several com- 
pleted units are attached to the as yet 
embryonic fuselage. The latter aircraft is 
unlikely to be ready to participate in this 
year’s races. 


Reliable Air Supply 


IN sending us a fascimile of the letter from 
the Aero Club de France confirming the 
F.A.I.’s acceptance of the SNCASO 
Djinn helicopter’s world altitude record 
(see p. 107, Flight, January 22nd), the 
Turboméca company enclose details of a 
recent endurance test completed by the 
Djinn’s power unit. This is the Palouste 
gas-turbine/compressor set, which supplies 
air to non-burning jets at the tips of the 
rotor blades. It completed a total of 1,000 
hours’ continuous running, made up of ten 
test cycles, each of which consisted of four 
hours at 200 h.p. air delivery, followed by 
three hours ut 150 h.p., two hours at 100 
h.p. and one hour at 50 h.p. Some notes on 
the Palouste will be found on page 159. 
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AIRCRAFT 


INTELLIGENCE 


France 


New Fighters. There is growing interest 
in the “canard” layout, in which con- 
ventional horizontal tail surfaces are 
replaced by an_ irreversible tailplane 
mounted at the front of the aircraft. 
Stability, maximum usable lift coefficient 
and manoeuvrability are all stated to be 
improved, and it is also possible to reduce 
the area of the wing. Dassault are working 
on these lines (see paragraph below) as are 
SNCAN and SFECMAS, whose successor 
to the Gerfaut (described last week) will be 
a canard. 


Dassault Mystére XX. Recent announce- 
ments by Dassault state that the Mystére 
XX will have a “maximum horizontal 
speed of Mach 1.2.” No authoritative 
details are given, but it is believed to be an 
intercepter variant powered by a late-model 
Avon, and with a sharply-swept thin wing. 
A prototype will fly this year. Dassault are 
thought to have abandoned their delta-wing 
Mystére development. 


India 


Military Equipment. New fighter and 
transport aircraft are now entering service 
with the I.A.F. The fighters are 71 French 
Dassault Ouragans, nearly all of which have 
now been issued to the I.A.F. for distribu- 
tion to squadrons. The transports are 
Fairchild C-119Cs, ordered from the 
manufacturer through the U.S.A.F. It is 
stated that the Packets-—26 of them—have 
not been bought with M.D.A.P. funds. 
Two have already been delivered. 


United States 


Bell XV-3. Signifying the adoption of 
“Vv” as a class-designation for converti- 
planes, as distinct from helicopters (“‘H’’), 
the Bell XV-3 is- being developed at Fort 
Worth to an Air Force contract. It will 
have two or more rotors-cum-airscrews, 
which will be mounted on bearings so that 
they can be pivoted through 90 deg. The 
thrust line will be vertical for take-off and 
nearly horizontal in level flight. 
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TWO MORE: On this 
page on January 8th 
we published photo- 
graphs of the Cutlass 
and Skyray, two new 
transonic fighters for 
the U.S. Navy. Here 
are two others in the 
same category: the 
McDonnell F3H-1N, 
and the North Ameri- 
can FJ-3 Fury. Unlike 
the Cutlass and Sky- 
ray, these aircrcft 
have horizontal tail 
surfaces—of the all- 
flying variety—and are 
finished in midnight 
blue. Both are re- 
ferred to below. 


McDonnell F3H-1N Demon. Subject of 
the drawing and a photograph on this page, 
the production Demon is now about to 
enter service with the U.S. Navy. Features 
of interest are the huge fuselage, housing 
over 700 gallons of fuel; the upswept 
“beaver-tail” rear fuselage, the engine 
intakes flanking the nose, and the weapons 
bay beneath the fuselage, housing four 
20mm guns. Thirty-six R.P.s can be 
carried in addition, and it has been sug- 
gested that the Demon will be the most 
heavily armed carrier fighter in the world. 
The big J40 exhausts under the rear fuse- 
lage, and the small fairing can be seen 
covering the port linkage for the after- 
burner eyelids. Pressure heads can be seen 
under the nose and on the wing tip, while 
this machine also carries an angle-of-attack 
and yaw boom on the nose. The huge slats 
are fully open as are the inner flaps. The 
outer flaps are fitted between the fences 


above the trailing edge and the tiny ailerons. 
The Demon is smoothly transonic and 
promises to be effective. Although it is 
another of the Navy aircraft held up by 
development trouble with the J40 engine, 
later Demons will have the bigger Allison 
J71, of rather greater thrust. 

North American FF-3 Fury. Illustrated 
on this page is the Sapphire-powered car- 
rier-based Sabre variant, which was dis- 
cussed in our issue of January 15th. The 
photograph shows the ports for two of the 
four 20 mm guns, the revised undercarriage, 
with stronger legs and huge doors, the open 
slat on the folded swept wing, and the 
canopy which slides along a cranked track 
(early Sabres used a straight track, while 
later Sabres have clamshell hinged cano- 
pies). This version of the Fury is now in 
service. and is being replaced by the FJ-4, 
which has major aerodynamic and control 
changes. 


McDONNELL F3H-1N DEMON 
(Westinghouse J40-WE-22 of 
10,500 Ib thrust, with afterburner) 
Span ... 35ft 4in 

Length eee SMe 
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aircraft (with certain exceptions amongst the lighter 
types) are to be pressure-fuelled, and as types incor- 
porating this feature are in, or about to enter, squadron service 
in the Royal Air Force, this article has been written with a 
view to providing the reader with an overall picture of this 
up-to-date method of high-speed fuelling. 

Before going into detail on an actual system, it is as well to know 
a little of the background which led to the final acceptance and 
introduction of this method; and, to those not yet acquainted with 
them, perhaps a reiteration of the advantages of this method will 
not be out of place. 

The idea of pressure fuelling is by no means new. Although 
the fact may seem contrary to normal practice, its first practical 
application was made in the air, since it was apparent from the 
start of these experiments that, to fuel airborne aircraft from a 
tanker aircraft, the receiver fuel system must have a single filling- 
point through which its tanks could be filled with the minimum 
of delay and the maximum speed. 

The problem of ground fuelling was not, of course, so urgent 
as the airborne case, but the old method of either gravity filling 
from cans or from tankers with indifferent rates of flow suffered 
from definite drawbacks. It was ponderous, untidy and entailed 
the unscrewing of filler caps and the manhandling of hoses against 
wing and fuselage surfaces. The advent of high-speed aircraft 
saw the swan-song of such methods, because it brought dangers 
to the forefront, quite apart from the fact that it was no longer 
desirable to cut holes in wing surfaces that had been designed to 
fall within the stringent limits laid down for such machines. 

Even if the physical drawbacks of the old method could be 
glossed over, the rate of fuelling and, therefore, the time these 
aircraft were to spend on the ground, could certainly not be 
ignored. When it is considered that if a modern intruder with 
a fuel capacity of, say, 1,500 gal, fuelled by the old-type tanker 
with a rate of delivery of, at the best, 30 gal/min would take 
50 minutes, a new method was obviously long overdue. This 
becomes even more apparent when an aircraft such as the Comet 
is considered, which requires something of the order of 6,000 gal 
of kerosine at one fuelling. 

In such cases every hour unnecessarily spent on the ground is 
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A Modern Method and its Advantages : The Components Described and Explained 
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THE Swift and Hunter will be the first fighters to go into squadron 
service equipped for p e refuelling. The system permits time 
spent on the ground between operational sorties to be reduced to the 
minimum. Meteors refuel, by the gravity method, at an average rate 
of 50-60 gal/min; the Swifts and Hunters will be able to take fuel 
aboard at rates approaching 200 gal/min. This article, s ly written 
for “Flight” by Mr. A. W. Goodliffe, chief designer to Flight Refuelli 

Ltd., provides an appreciation of the subject. Flight Refuelling design 

and produced the first aircraft refuelling valve sixteen years ago; it was 
used in a Harrow operated by Imperial Airways. Since then the 
company, headed by Sir Alan Cobham, has pioneered in the field of 
pressure refuelling and has designed and manufactured a range 

of components to meet present-day requirements. 


time lost, and may be the cause of increased operating costs. 
Any gain in the utilization factor, obtained by a more rapid fuel- 
ling, must therefore be of a very high significance. In actual fact, 
this very point has been well proved and the Comet now regularly 
fuels with 21 tons of fuel in 20 minutes. If the old method had 
been used, this period would have been very nearly seven hours. 

It is stated above that pressure fuelling is now mandatory on 
almost all new aircraft. Because of this, certain requirements 
must be met; the essential points are: 

(1) The pressure at the aircraft filling point or points must be 
50 Ib/sq in and the aircraft system must be able to accept fuel at a 
flow corresponding to this pressure without damage to the system or 
tanks. The system must also be designed so that it is not possible to 
produce a surge pressure in excess of 75 Ib/sq in. 

(2) The aircraft system must be so designed that it can be fuelled in 
the time laid down in the aircraft specification. 

(3) There must be a means of fuel-level indication in addition to the 
fuel-contents gauges in the cockpit. 

(4) The aircraft filling-point must be so positioned that fuelling is 
possible without having to gain access to the upper surface of the wings. 

Since the rate of flow into the aircraft will vary with its capacity 
and the time laid down in which filling has to be achieved, no 
definite figures for this can be specified, but it is usual to think 
in terms of 150 gal/min for fighters and 300 gal/min for bombers 
or airliners. These figures are per filling point. The number of 
filling points is not mandatory, but it is normal for aircraft up to 
1,500 gal capacity to have one point and above this capacity to 
have two; in the latter case, in the interests of economy, it is 
desirable that the whole aircraft may be filled from either of its 
points. It is of interest to note at this stage that a rate of flow 


Fig. 1. Hypothetical aircraft fuel system typical of modern 
fighter layouts. Closely integrated with the ground refuellin 
details, provision for air refuelling is also included. 
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(6) Mk 12 refuelling valve. 


(7) Mk 20 cransfer valve. 
(8) Pressure relief valve. 
(9) Mk 17 filling valve. 


(10) Non-return valve. 
(11) Scavenge box. 
(12) Engine pump. 
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of 500 gal/min through one filling point was achieved on a 
multi-engine aircraft in 1951. 

In addition to the mandatory requirement relating to the 
position of the filling point, it is recommended that the position 
of the point is such that it can be reached by an operator standing 
on the ground but would not receive damage in the event of the 
aircraft making a wheels-up landing. The importance of the 
operator being able to reach the filling point easily will be appre- 
ciated when it is realized that, to make the connection, a length 
of fuelling hose filled with fuel, plus the nozzle weight, must be 
manceuvred into position with the least possible delay. 

Having briefly covered the background and discussed the 
requirements for a system, let us now take a hypothetical fuel 
system as illustrated in Fig. 1, on the opposite page, and follow it 
through to appreciate fully how the requirements and recom- 
mendations can be met. The system shown 1s typical of any 
modern layout; and, while this article is not concerned with air 
fuelling, it has been added in the system to demonstrate how 
closely allied is ground pressure-fuelling to air fuelling—the only 
difference is the actual location of the filling point. As the passage 
of the fuel is traced through a particular component, a brief outline 
of its function is given to assist the reader in understanding how 
the various problems have been overcome. 

Before the fuelling operation can start, connection must be made 
from the tanker to the aircraft filling-point. The hose nozzle 
(Fig. 2) is designed to comply with the bayonet-attachment 
limits and “space envelope” agreed upon internationally and in 
accordance with the Ministry of Supply Instruction GM.12042. 

Although various makes of such hose nozzles may vary in their 
functional details, the fact that they all comply with a definite 
specification ensures that they will fit the aircraft adapter on any 
machine; thus the case should never arise of an aircraft being 
grounded for lack of the correct tanker equipment. The nozzle 
illustrated incorporates a number of features which include a 
positive-action flow control with visual ON/OFF indication; and 
to facilitate connection by the operator, the method of sealing 
the nozzle is such that the loading on the seals is not imposed 
until after initial engagement has been made. An interlocking 
device on the valve mechanism positively ensures that in no 
circumstances can the operator disconnect the nozzle while fuel 
is flowing. Similarly, it is not possible to open the nozzle valve 
unless it is connected to an aircraft adapter. 

The adapter to which the nozzle is applied is also manufactured 
to an internationally agreed specification, for the same reasons as 
apply to the hose nozzle. The bayonet socket is identical in 
dimensions for all makes and for both sizes, i.e., 14in outlet for 
small aircraft and 2}in outlet for large types. This again ensures 
complete standardization of all the essential parts. Covers are 
supplied for fitment to these adapters and they are capable of 
withstanding an internal pressure of 75 Ib/sq in and a suction of 
15in mercury. This prevents any likelihood of any fuel leakage 
from, or any air leakage into, the filling points when they are not 
in actual use. 

The ground tanker equipment for the supply of fuel to the 
aircraft is capable of a delivery pressure at the hose nozzle of 
50 Ib/sq in and is equipped with a pressure-sensing device which 
ensures that under no circumstances can this pressure be exceeded. 
Immediately the hose nozzle is opened, fuel begins to flow through 
the aircraft adapter into the main fuel gallery and into the fuselage, 
wing and tip tanks via the filling valves installed either in each 
tank or in the fuel line leading to a tank. The line to the air 
fuelling probe is pressurized at the same time as the main filling 
gallery, but no leakage to atmosphere can take place, since the 
probe valve acts as a non-return valve when pressure is applied 
to it in the reverse direction. The function of the filling valves 
is to allow fuel to continue entering the tank until a predetermined 
level is reached, at which point the valves will automatically shut- 
off either by direct float actuation or through the operation of a 
solenoid, thus preventing overflowing and excessive pressures in 
the tanks. 

The two leading fuselage tanks have solenoid-actuated 
filling valves, a float switch (Fig. 3) being installed in each tank to 
make or break the solenoid circuit as the filling condition 
demands. This type of valve operates on the pressure- 


differential system (as, in fact, do all the filling Fig. 3. Details of a typical float switc 
STOP SCREW 


valves shown in the system), which ensures that at 
the shut-off point there is a progressive closing of 
the valve and not a snap action. Any snap-action type 
of valve is to be avoided since it would give high 
surge pressures with resultant damage to the fuel 
lines. To guard against a surge pressure in excess of 
75 Ib/sq in, however, the valves incorporate relief 
mechanisms which operate below this figure and 
exhaust fuel from the lines into the tanks. 

Under static conditions, i.e., when fuel is not flow- 
ing, the valve solenoid is de-energized and current is 
applied only to open the valve during the actual 
fuelling operation. Thus, in the event of an electrical 
failure the valve will automatically cut off the fuel 


PLUG CONNECTOR 


Fig. 2. The hose nozzle (above), locked by a bayonet joint to the aircraft 
coupling. (Below) Coupling with sealing cover removed. 


supply and will remain in the “safe” condition until the fault 
is rectified. Since the current consumption of these valves is 
0.3 amps at 24 volts, there is very little drain on the main 
aircraft supply. 

As the fuel in each tank rises to the predetermined level, the 
float switch operates and cuts off the supply to the solenoid (Fig. 
4). The valve then progressively closes and cuts off the supply of 
fuel into that tank. One of the advantages of using the solenoid 
type of valve is that it can be installed in any suitable position in 
In fact, it is always preferable that its position should 
be as low as possible so that the incoming fuel very quickly covers 
the valve inlet ports, since, when these ports are immersed, the 
tendency towards fuel frothing is eliminated and the operation 
of the float switch is made more positive. 

The float switch in the diagram is merely representative of the 
many types available, but in nearly all cases the basic switch 
remains the same and it is the shape and type of the float arm 
only which varies. This type of switch is capable of making and 
breaking a current of 10 amp at 28 volts or 2 amp at 200 volts and 
is also able to carry a 7 amp inductive load. The mechanism of 
the switch is very simple and is therefore very reliable; it consists 
of a rocker arm, at one end of which is attached a permanent 
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(1) Static Condition. Solenoid de-energized. Piston assembly held in closed 
position by return spring. 


(2) Flow. Solenoid energized. Plunger and ball pulled away from seat. Piston 
assembly moves downwards and fuel flows through the body outlet ports and 
through the piston assembly and out of the solenoid throat ports. 


(3) Shut-off. Solenoid de-energized. Solenoid spring forces plunger and ball back 
on to its seat and the lower chamber of the valve is sealed. Pressure built 
up on underside of piston assembly. Since pressure on piston crown is equal 
© pressure on underside of piston body, and because the underside piston 
area is greater than crown area, piston assembly moves upwards and closes 
the valve 


(4) Relief. If iniet pressure rises above shut-off pressure, piston crown is depressed 
against relief-springs while piston body remains in fully closed position. 


PRESSURE REFUELLING... 


magnet. As the float arm rises or falls, an armature attached to 
the float arm attracts or repels, through a diaphragm, the magnet 
on the rocker arm. Movement of the rocker actuates a small 
switch which makes or breaks the electrical circuit. 

Fuel passes into the rear fuselage tank through a float-operated 
filling valve which can also function as a transfer valve. The 
principle on which this valve operates is identical with the 
solenoid-operated valves in the forward tanks, but in this instance 
the float and float arm directly operate the valve and therefore no 
float switch is required. At this stage the question may be raised 
as to why solenoid-operated valves should be used in the forward 
tanks, instead of the less complicated float valve. The answer 
is, of course, that with an electrical valve, provided a manual 
switch is placed in the circuit, selective fuelling can be achieved, 
thus varying the fuel load to meet different aircraft load/range 
cases. The use of the float-operated valve as a transfer valve 
is discussed later. 

The manner in which the wing tanks are fuelled is identical 
with that applying to the two forward fuselage tanks, i.e., through 
solenoid-operated valves and float switches, and the fuel gallery 
which carries fuel to the wing tanks is extended on each wing 
into the tip tanks. It would obviously not be practical from the 
viewpoint of economy to install a filling valve in these tanks, since 
they may be jettisoned, and a line-mounted valve is therefore 
positioned between the outer wing tank and tip tank. This 
again is a solenoid-operated pressure-differential type of valve 
controlled by a float switch installed in the tip tank. 

The in-line type of valve is of particular interest and is a 
comparatively recent development. A valve of this kind is 
extremely easy to install and offers enormous advantages from the 
maintenance viewpoint, since it is no longer necessary to remove 
a tank or to disconnect tank fittings when valve servicing becomes 
necessary. The photograph (Fig. 5) shows show simple the instal- 
lation really can be. No relief mechanism is incorporated in the 
valve because of the low rate of fuel flow which it handles. Later 
types of this valve, which are designed for higher rates of flow, 


Fig. 5. Compact and simpie installation of in-line type of valve. 


Fig. 4. On the right, N/R VALVE ASSEMBLY 
shown in sectioned 
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form, is a solenoid 
valve of the type sup- 
plied for the Comet. 
The series of dia- 
grams on the left SOLENOID ASSEMBLY 
shows the sequence of 
operations in a typical 
solenoid valve. 
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te such a mechanism as well as a provision for defuelling. 

It will be noticed that each tip tank is fitted with a separate 
relief valve to protect the tank in the event of a failure of the filling 
valve. This relief valve (Fig. 6) has interesting features made 
necessary through its particular application in the wing tip tanks 
which are normally designed to withstand a comparatively low 

ressure because of the desire to keep their weight to a minimum. 

f, for example, the maximum permissible pressure in such a tank 
is 12 Ib/sq in and it is desired to use a valve “cracking” pressure of 
74 lb/sq in, the permissible tank pressure would be exceeded 
before any reasonable flow could pass through the open valve and 
thus relieve the internal pressure. The characteristics of the valve 
illustrated overcome this problem by “cracking” at 74 Ib/sq in 
and remaining in the fully open position until the internal pressure 
drops to 3 Ib/sq in. While open, the valve is capable of passing 
up to 65 gal/min, without exceeding the 7} lb/sq in “cracking” 
pressure. 

From the fuel system diagram it will be seen that there is a 
by-pass fuel line from outboard of the in-line valve to inboard 
of the inner wing tanks, a non-return valve being inserted in this 
line. This line is used during fuel transfer from the tip tanks to 
the rear fuselage tank and, if a non-return valve were not inserted, 
the tip tanks would fill direct and not through the in-line valve; 
this would, of course, produce disastrous results. 

Fuel transfer is accomplished by applying an air pressure to 
the tip tanks from the engine compressor and forcing the fuel 
through the by-pass lines and non-return valves into the main 
gallery and into the rear fuselage tank via the float-operated filling 
valve. For this hypothetical case, and remembering the tip-tank 
relief valves are set at 7} Ib/sq in, let us assume that this transfer 
pressure is 6 lb/sq in. At this pressure the valve will open 
sufficiently to allow transfer to take place. During transfer the 
solenoid-operated valves will remain closed, since no current is 
being fed to the solenoids. 


Fig. 6. Pressure relief valve as fitted to tip tanks. 
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Fig. 7 (above). Simple internal mechanism of a non-return valve. 


Fig. 8 (right). Face of “‘tanks full’’ indicator, the warning lamps of which 


are extinguished as the various filling valves close. 


Fig. 9 (below). The modern type of pipe connector, which, able to handle high 


pressures, is replacing the familiar link made of fuel-resistant hose. 
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Before leaving the transfer system, a word or two about the 
non-return valves will not be out of place. Although Fig. 1 
shows two non-return valves only, these components have a very 
wide general use in fuel systems and there are many types avail- 
able. While their mechanism is so simple as not to warrant any 
description, it is interesting that the type shown (Fig. 7) apart 
from being line-mounted, is extremely light, with a very low 
pressure-loss; ¢e.g., a l}in valve which weighs 4} oz shows a 
pressure-loss of 44 Ib/sq in at 80 gal/min. A further important 
feature is that, unlike many other types of non-return valve, they 
are positively leakproof from 0.lin water gauge to 100 Ib/sq in. 

So far no mention has been made of the venting system, but 
it would be erroneous to think that it plays only a small part in 
fuel system design. The basic need for an adequate venting 
system is to provide a means of escape for the air displaced in 
each tank as the fuel level increases, and to provide an inlet or 
outlet for air as the aircraft altitude changes. This latter point 
is of tremendous importance today for some military aircraft can 
climb at rates exceeding 15,000ft/min. 

During ground fuelling it is essential that the vent in each tank 
can pass to atmosphere the full quantity of fuel entering that 
tank, so that damage is prevented in the event of a failure of the 
normal shut-off device. Should such failure occur, the inertia 
of the fuel leaving the tank after the tanker supply has been cut 
off may create an internal depression of such magnitude as to 
cause a tank collapse. There is more likelihood of this occurring 
where the flexible type tank is used. To eliminate the possibility 
of such collapse, anti-siphon valves are placed in all vent lines. 

Because of the danger of boiling of the fuel in aircraft which 
operate at high altitudes, it is necessary to pressurize the tanks, 
and for this purpose nitrogen is used in preference to air, since 
there is less risk of fire in the event of a bullet strike during combat 
or a forced landing. The vents obviously cannot be in use when 
the tank is pressurized and these lines are used for the introduction 
of the nitrogen, the change-over being effected by the positioning 
of suitable cocks in the vent outlets. The control of these cocks 
must be automatic so that there is no possibility of ground fuel- 
ling being commenced with the vents closed, and their operation 
is usually carried out electrically, being controlled by a master 
fuelling switch positioned in the cockpit, or at the fuelling point. 

It will be seen from the fuel system diagram that a scavenge 
box is incorporated. As its name implies, it is used to scavenge 
the fuel lines after the fuelling operation is completed. In fighter 
systems there is little need for such scavenging, since the amount 
of fuel remaining in the lines does not warrant the addition of 
the extra equipment. In larger types, however, this residual fuel 
can represent a considerable number of gallons which would be 
so much dead weight, and as such are certainly worth recovering. 

The scavenge box is fitted at the lowest point of the system and 


is gravity fed. A small pump interconnected with a float switch 
is installed in the container and, as the fuel level in the container 
rises, the pump is switched on and the residual fuel is forced into 
the centre fuselage tank. This process continues until the fuel- 
ling gallery is emptied and the float switch switches off the fuel 
pump. 

Although not shown in Fig. 1, it is now a definite require- 
ment that a method of indicating “tanks full” is included in the 
system other than by the normal fuel-contents gauges in the 
cockpit. This is achieved where solenoid-operated valves are used 
in conjunction with float switches by fitting a small indicator 
(Fig 8) adjacent to the ground fuelling point; this indicator is 
inter-connected with the valve and float switch. The wiring is so 
arranged that, when a master switch energizes all shut-off valves 
for fuelling, the indicator lamps are illuminated. This serves as 
an electrical check of the complete installation prior to fuelling; 
and, as fuelling is completed and the filling valves close, the 
warning lamps will be extinguished. Any lamp not extinguished 
will indicate a failure, and the tank in which the failure has 
occurred. Where float-operated shut-off valves are used it is, 
of course, necessary to introduce a float switch or pressure switch 
in that particular tank. Interconnected with this electrical system 
and master switch are the vent and pressurization cocks to which 
previous reference has already been made. 

The preceding paragraphs have followed the system through 
from filling point to tanks and have shown the method of appli- 
cation of the various fuel shut-off and safety devices employed, 
but so far no mention has been made of the method of connecting 
one pipe to another in the system. This may appear to be a very 
simple matter, but when the fuelling pressures are considered 
together with the need to keep the pressure-loss to a minimum, 
it must be realized that to find a suitable pipe connector that will 
comply with all the requirements was not easy. In the past it 
was usual to make pipe joints with a length of fuel-resistant hose 
secured by a number of hose clips. Today, with increased pres- 
sures, this method is both useless and dangerous. The connector 
illustrated has no captive end fittings, is light in weight and offers 
a degree of flexibility both axially and radially. These features 
make it simple to install, particularly where access is very limited. 
From the weight viewpoint it compares very favourably with the 
old type of connection; for example, a 14in connector weighs 5 oz. 
Variants of this type of connector are made in the form of bulk- 
head and termination connectors which have the same advantages 
as the standard type. Heat shields are also available to shroud 
these connectors and to improve their fire resistance. 

The emphasis so far has been on fuelling the aircraft, but it 
is just as essential to be able to defuel with the minimum delay. 
While it is a requirement that defuelling must be possible, the 
rate at which it should be carried out is left to the individual 
designer. The system illustrated is defuelled by the use of an 
engine pump which draws the fuel from the port wing tanks direct 
and from the starboard tanks and fuselage tanks via a collector 
box. No provision for defuelling the tip tanks is made since it is 
assumed that the contents of these tanks have already been trans- 
ferred to the rear fuselage-tank. To avoid the addition of extra 
piping it is desirable that in future fuel systems the defuelling 
should be made through the fuelling gallery; but if this is done 
then the filling valves must also incorporate provision for defuel- 
ling. As mentioned earlier the later types of in-line valves are 
fitted with the necessary mechanism. 

It is hoped from the facts given in this short article that the 
reader will have gained some idea of the modern method of 
fuelling aircraft and the type of equipment that is employed in 
such a system. Naturally, the story does not end here and with 
the new development of fuelling equipment which is going ahead 
all the time, it should not be long before filling rates of 1,000 gal/ 
min will be commonplace. It has taken a long time for pressure 
fuelling to be accepted; but, now that it is in practice, it is obvious 
to all that any weight penalty incurred by the addition of extra 
equipment is by far outweighed by the advantages gained, and 
that the time is coming when the problem of aircraft turnround 
time both from the military and civil viewpoints will cease to be 
the bogey of the aircraft operator so far as fuelling is concerned. 
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CORRESPONDENCE 


The Editor of “Flight” does not hold himself responsible for the views expressed by correspondents in these columns; 


Reserve Schools—the End 


S° the final phase has arrived and the last seven Reserve Flying 
Schools are to be disbanded, thus bringing to a close nearly 
two decades of unstinted effort by the civilian operators and finally 
throwing to the four winds the vast accumulation of knowledge 
of flying training, knowledge second to none, which has been 
acquired during this time. 

To one who for the six war years was part of the pattern it is 
a sobering thought that this should come about and also that 
the tremendous enthusiasm shown in the past should be 
finally rewarded by the loss of the only career that a large number 
of those most concerned know. 

And what of the surplus Chipmunk aircraft? Will they be made 
available to the flying clubs at a price which these struggling 
organizations can pay? Always assuming, of course, that there 
are some clubs left after the departure of the unit which, in a 
large number of cases, was the main reason for the continued 
existence of a particular airfield. 

However, be that as it may, the main hope must be that 
those instructors, navigators, control officers, engineers and ground 
staffs who will shortly be out of work, together with those who 
were similarly dismissed last year will find, in the near future, a 
safe yob 

At the moment they all deserve the nation’s sympathy, thanks 
ind best wishes. 


Thornton Heath, Surrey. C. NEPEAN BISHOP. 


The Sopwith Pup 


l WAS very interested in the excellent article in Flight 
January Ist by Mr. J. M. Bruce and the correspondence in 
the January 22nd issue, particularly concerning the little 50 h.p. 
“Hawker’s Runabout.” I saw this aeroplane at Hendon in 
October 1915; Hawker brought it over from Brooklands to show 
it to two Sopwith apprentices then undergoing flying training at 
the Hall School. I also saw the Sopwith known to your corres- 
pondent Mr. J. H. Williams as the “Sigrist Bus.” Hawker took 
it up to 18,000 ft at Hendon in June 1915, a British altitude 
record. Mr. Williams mentioned the 14-Strutter-like centre- 
section struts. The top plane was of very slightly greater span 
and the interplane struts were slightly raked to match. The 
engine (80 h.p. Gnéme) mounting and cowling were similar to 
those of the Sopwith Tabloid “bull-nose” and there were head 
fairings in front of, between, and behind, the cockpits. But its 
most unusual feature was a single centre skid under the airscrew, 
and I was told later that this skid contained several pounds of 
lead, to correct the c.g. position. Can anyone find a photograph? 
London, S.W.7. E. J. ARNSBY. 


EGARDING Mr. Taylor's remarks (January 22nd) on the Pup 
prototype, I would like to mention that the machine was 
not flown while in my possession, although used for taxying. It 
was flown later by the person to whom I sold it, after he fitted 
an 80-h.p. Le Rhone engine and ailerons. The name Flycatcher 
was not original but added by me; this could be misleading from 
the historical point of view. The Gnéme engine is, I believe, in 
the Shuttleworth Collection, having been purchased by the late 
R. O. Shuttleworth about 1936. 

Billericay, Essex R. C. SHELLEY. 

HE letters about the Sopwith Pup (Flight, January 22nd) 

have contributed much valuable additional information about 
the aeroplane and its antecedents. 

I was aware of the existence in 1925 of Mr. Shelley’s little 
Sopwith biplane, but refrained from mentioning the fact because 
of a purely personal doubt that it might not have been Hawker’s 
Runabout. I have long thought that the remarkably close 
resemblance borne by Mr. Shelley’s machine to the Sopwith 
Sparrow was more than coincidental. 

Whilst recognizing the equal probability of the Sparrow’s 
development from the Runabout, I felt that no historian writing 
with any pretence to accuracy could afford to overlook the 
possibility that Mr. Shelley’s machine might have been a Sparrow 
modified to take a 50 h.p. Gnéme in place of its normal A.B.C. 
Gnat. Any comparison of similar views of the Sparrow and 


Flycatcher will show the striking similarity of the two machines, 
a similarity which is not confined to general appearance, but 
extends to a surprising number of details. 

Mr. Taylor's informative and authentic letter seems to dispel 
these doubts of mine, but I am now intrigued by the mystic 
type designation SL.T.B.P. 


the names and addresses of the writers, not necessarily for publication, must in all cases accompany letters. 


As for the Bee, Mr. Taylor may well be correct in asserting 
that the engine was an 80 h.p. Gndéme, which was externally 
well-nigh indistinguishable from the 50 h.p. engine of the same 
make. I must point out, however, that it would be no more 
illogical for the Bee to have had the 50 h.p. Gnéme than the 
80 h.p. Gnéme, for the engine of the standard production Pup 
was the 80 h.p. Le Rhéne, and a new installation would be re- 
quired anyway. Some sources have in fact stated that the Bee 
had an 80 h.p. Le Rhéne, but a photograph in my possession 
shows the Bee with a seven-cylinder rotary engine which has a 
single push-rod in front of each cylinder and no induction pipes 
visible from the front, as they were on the Le Rhéne. The engine 
is clearly a Gnéme of either 50 or 80 h.p., and there is no connec- 
tion with the standard engine of the Pup. 

Mr. Taylor’s mention of the installation of a Vickers gun on 
the Bee is interesting, for the machine would then be in much 
the same class as the P.V.7 and P.V.8; but such an aeroplane 
with warping wings would be rather a poor proposition so late 
in the war, even if taken seriously. The nearest parallel I can 
think of offhand was the little Austrian single-seat scout designed 
by Professor Knoller and built in 1917 by the Austrian Aviatik 
concern. Its warping wings were subsequently replaced by 
ailerons. 

I agree with Mr. Cooksley that photographs, particularly of 
the machine in squadron service, are curiously scarce. One hears 
so much about the Pup being the last British Service aeroplane 
to bear pilots’ individual markings, and about the gay and 
gorgeous nature of some of these markings; yet photographic 
evidence of their existence does not seem to have survived. 

A point which must be corrected in the article itself is the 
printer’s error which has occurred in the table of dimensions: 
the gap of the Le Rhéne Pup was 4ft 4jin, the same as that of 
the Mono Pup. To the serial numbers should be added 3691 
(the first prototype), and N.6160-N.6209; and collectors may 
like to know that N.6480-N.6529 were also allotted for Pups, but 
the contract was cancelled. 

_The letter from Mr. J. H. Williams is full of interest, especially 
his mention of the “Sigrist Bus.” I wonder if any photographs of 
it are still in existence? 

Birmingham 32 J. M. Bruce. 


Instrument Presentation 


N reply to the letter by W/C. P. H. Baldwin (January 23rd), 

I would like to point out that each vertical scale is identified 
by a letter or symbol above and/or below each scale. These might 
be larger and thicker than those shown in the illustration and 
would certainly be less confusing than existing forms of 
presentation. 

With regard to altimeter indications, Veeder figures alone, with- 
out any scales or pointers, have great merit (see Grether, 1947). 
Their vital drawback—unreadability during extreme rates of 
ascent or descent—may be overcome in further tests by light- 
intensity coding and by considering the rate-of-climb indicator as 
an integral part of the altimeter. 

Let us put aside preconceptions, traditions and experience, let 
us stop treating this subject on the same plane as automobile and 
Parisian dress design; instead, let us get down to scientific com- 
parative tests of all feasible forms of presenting information. 

While considerable funds are made available in the United 
States to finance the valuable work by Fitts, Gerathewohl, Grether, 
Jones, Milton and others, practically no funds for such work are 
available in this country. This lack of funds is very difficult to 
understand, as the fruits of this research might drastically reduce 
the number of air collisions, which must cost the R.A.F. about 
half a million pounds each year. Furthermore, the costs of a 
programme of comparative tests on different forms of instrument 
indications and presentation are relatively low as true working 


we are not required, manipulated mock-ups being quite 
sufficient. 


London, W.2. O. W. NEUMARK. 


Preserving Historic Aircraft 


ONGRATULATIONS to Mr. Graeme Weir on his excellent 
article (January 22nd) concerning the preservation of our 
historic aircraft. 

I, for one, sincerely hope that his scheme will be put into 
practice, and will gladly make my contribution to such a worthy 
fund—as will, I’m sure, many more who at some time had cause 
to regard these grand old aircraft with the utmost affection. 

Cambridge. D. BrrTon. 
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fom the 
Aeronautical Artist 


SOME REFLECTIONS ON THE WORK 
OF FRANK WOOTTON 


By ROBERT J. BLACKBURN 


INCE the world of flight is one of great visual beauty, it A 
is in some ways surprising that so few modern artists tm 
have chosen aviation as their subject. It is fortunate, 135 

particularly from the historical viewpoint, that cameras have ah" yi 

recorded a major part of aviation’s first half-century. But he 
although photography has taken over a great deal of the 

traditional work of the artist, it cannot do so completely. 


Wootton at work, Burma, 1945. Admittedly, the cameraman can do far more than record the 4 oa 
of machines and men. An air-to-air photo- 
gra say, an aeroplane orming an aerobatic manceuvre 

, has some conception of the sensations which accompany the ne 


evolution. Nevertheless, the camera recalls a scene dispassion- EME 3 8 
ately at one instant in time, whereas the artist preserves an Rs 
atmosphere in an essentially human wa a, can appeal to the 


emotions with an exaggeration of line, form or colour; and into 
one canvas he can concentrate all the relevant experience of a SA 
minute or a lifetime. 
‘ Although the lens is quicker and more accurate than 


weather, when all the photographer can offer is a ash of chalky aa 
white and sooty black or a flat impression of uniform greyness. = ne 
It is unquestionable that the majority of artists have little iat 
love of things mechanical; and that many are allergic to aviation, 
of smells, noises and mechanical slickness. But a Saar 
few, have responded to the compelling appeal! of the airman’s 
in new 
Amang thom, the one whe mont 
Wooton aeronautical artist is Frank 
His ability to draw aeroplanes accurately is not unique, but a 
there is a great deal more besides. be er | ‘$s pictures are a aS 
zsthetically pleasing not only as portraits of well-designed sr of 


| J ~e 
>) 4 ee ; 
\ 
\ 
— ~ ; ee the brush, there are still times when the human eye and hand r | 
can produce far more rewarding results. For example, some of the 
most dramatic aeronautical scenes are found at night or in bad 
\ 


Aeronautical Artist .. . 


machines at their best but because they reflect from a new 
res Sea itely varying patterns formed by land, sea 
y. 

Today's artists are not always expected to record or even 
represent broadly the physical appearance of their subjects; in 
this sense Wootton might be regarded as old-fashioned and 
unimaginative. In fact, a controlled sense of composition and a 
deft brush are, to an aeronautical artist, greater assets than an 
over-develo sense of design. reason of its supremely func- 
tional shape an aeroplane can a thing of overwhelming 
beauty; an inaccurately drawn representation gives little satis- 
faction, even to the eye of the non-expert, because it destroys 
some part of the original design. 

As might be expected, it was Frank Wootton’s schoolboy hobby 
to draw aeroplanes. He continued to do so as a student 
at the Eastbourne School of Art, not always with the approval 
of his teachers. The district was not rich in aeronautical inspira- 
tion, the only nearby aecrodromes being at the R.A.F. station 
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R.A.F.V.R. Chipmunks are 


the subject of the lively 
water-colour above. 


A typical ‘‘Wootton"’ is this 
impression, in oils, of a 
Vampire ot exercise. 


Mustangs in a Nor- 
1944; finished 
4 oil-painting, and above it, 


the charcoal rough. 


at Hawkinge and the now defunct civil field at Wilmington. 

Hawkinge provided Wootton with material for his first serious 
aircraft ting—an im in oils of three Furies in a 
dive. picture, he showed to me with reluctance and 
would have been a credit to an experi- 
enced painter. It showed already a masterly skill in depicting 
the play of light on metal surfaces; 
effectively and with less apparent effort any of 
contemporaries. 

Shortly before the war, when in a London commercial 
studio, awings to de Havillands. 
The company liked them and commissioned a number of paint- 
ings, the first of which ed the then-new Moth Minor. 
Commercial patronage of this kind soon enabled him to set up as a 
freelance specializing in aeronautical =. Now 42, he has 
unquestionably reached the pinnacle of his chosen profession. 

In 1940 he volunteered for services in the R.A.F., but, instead, 
was chosen to tour fighter stations as a civilian’ artist. The 
result was a series of portraits of pilots and narrative paintings 
of incidents in the Battle of Britain, many of which now hang 
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Instructor and pupil in a Vampire 
Trainer—a sketch both esthetically 
satisfying and technically “‘right.”” 


in R.A.F. messes. The was perhaps the famous 
plan view of three Spi 4 week ge erel sky; the 
original — was pao ay in - air raid on Fighter Com- 
Royal Aero Club. 

ollowing Wootton’s eventual acceptance ‘for the R.A.F., in 
1942, he enlisted in the improbable trade of instrument repairer. 
,~ the event, he was employed for the next two years as a 
drawings of 


a working on posters and ins' 
sights, gun turrets and like equipment. 


In 1944 he was summoned before Air Marshal Sir Trafford 

Force. rafford, it 
some “Woottons” and had ‘deck ied that their creator was the best 
man to record on canvas the progress of the air armada then 
massing for the Normandy invasion. So Wootton went to France 
in the uniform of a war artist for a hectic but very productive six 
months. Then came a further invitation from Sir Trafford, 
who suggested that the artist should accompany him to India 
and Burma for the final stages of the air war against Japan. But 


Dakotas on a Burma ee anne on the spot with characteristic speed and pas 
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These two studies of Vampires at a aS re 


dispersal provide a revealing 
glimpse into Wootton's tech- 
nique. Seemingly quick and 
casual, the working drawing in 
fact provides the artist with all 
he requires to complete the 
painting; even what appears to 
be little more than a smudge . 
of charcoal plays its part in 
building-up the final composition. 


Aeronautical Artist . . 


for the fact that Wootton had work to finish in Belgium, he —_—_ 
have been aboard the York which, in November 1944, carried the 
C-in-C. and his wife, staff and crew to their deaths in the French 
Alps. The artist flew out to S.E.A.C. shortly afterwards, and 
there made some vivid pictures of the men and aircraft—particu- 
larly Spitfires, Thunderbolts, Dakotas and Libera- 
tors—engaged in a struggle whose hardships had not always been 
any of Wootton’s pictures were painted during 
period as a war artist, and it is unfortunate that there is no 
museum in this country where work of this type can be dis- 
played for the aviation community yy: I believe that 
only one of his paintings is shown in the Imperial War Museum 
—a striking impression of the destructi 
Typhoons among 

ttle of the Falaise Gap in August 1944. 

Painted on the spot—it could not have been otherwise—the 
Falaise picture is regarded by the artist as his most exacting 
work. It took him two weeks to complete, and the size of the 
cammen—aieean Sft <x 4ft—must have made it an embarrassment 
in the battle area. The result is a picture which remains in the 
memory. The scene is a bend in a country road, the hedgerows 
strewn. with smashed German armour; the sky is darkened by 
smoke and dust, and pale light glints on the Typhoons storming 
overhead in search of further t s. The improvised airstrips 
which he painted at this time r this same contrast between 


sunny pastures and the out-of-place instruments of aerial war- 
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s theme 

Painting under battle conditions was not without its difficulties. 
In India and Burma, Wootton found that aviation petrol solved 
the problem of thinning his colours when turpentine and linseed 
oil were unobtainable. This method not only produced a satis- 
t dried more quickly; the idea 


His most anxious moments were when the 
was flying was fired at and hit British 

aval guns; but the eiverahe ditched safely near Selsey Bill. 

After the war Wootton resumed his freelance work. Aviation 

remains his major interest, phen he draws cars and loco- 


Z 


motives with great skill. ee fo notably restful impressions 
of the undulating, tel-colo: South Downs, are his relaxa- 
tion, and three these have been exhibited at the Royal 


Academy since the war. The artist’s studio is picturesquely 
situated in the of the 300-years-old Sussex cottage where 
he lives with his wife and two children. 

oan are his favourite medium. He prefers to work from the 

actual subject rather than from photographs and sketches, and 
he likes to —— a painting in a morning or an afternoon. 
The speed and confidence with which he paints are | 
responsible for the unmistakable character of his work. 
many pictures of aircraft seem to consist of a carefully juan 
outline filled-in with colour and awkwardly superim on a 
background of land or sky; but Wootton’s aeroplanes always blend 
with their surroundings without sacri- 

accuracy of line. 

His technique is not wholly consistent, 
and generalized criticism is therefore dif- 
ficult. Perhaps one would be justified 
in complaining that his composition— 

certainly not his brushwork— 
occasionally tends to 
graphic effect. I d like to see him 


and shadow. It is also true that much of 
his work is “commercial,” but this is a 
hard fact and not a criticism. Without 
commercial sponsorship there would be 
no such artists as Wootton—or if there 
enjoy their pictures. 


This almost-photographic impression of a 
Constellation over Sydney Harbour was 
painted for a B.O.A.C. calendar. 
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The Alvis Leonides Helicopter Engine, a 520 b.h.p. 
9-cylinder air-cooled radial engine. Weight complete 
645 lb. Power/weight ratio 1-24 lb. (0-562 kg.) per b.h.p. 
Overall diameter 41°5 in. (105 cm.). In quantity pro- 
duction for the Bristol 171 and 173, also in extensive 
use by the Royal Navy in the Westland Dragonfly. 


ALVIS LIMITED COVENTRY ENGLAND 
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A Useful Thrashing-out of Problems at Helicopter Association's Brains Trust 


ROM time to time the Helicopter Association of Great 
Pbsnin organizes a Brains Trust, during which both 

written and oral questions are discussed and answered 
by a team of experts. On January 22nd, when another of these 
gatherings took place at Londonderry House, the panel con- 
sisted of Mr. L. G. Frise, technical director and chief engineer 
of Percival Aircraft, Ltd.; Dr. G. S. Hislop, chief designer, 
helicopters, of the Fairey Aviation Co., Ltd.; Mr. K. Reed, 
chief helicopter test pilot of Saunders-Roe, Ltd.; Mr. J. 
Shapiro, aviation consultant and previously chief technical 
officer of the Cierva Autogiro Co.; and Mr. R. H. Whitby, 
performance and analysis manager of B.E.A. Mr. Raoul 
Hafner was prevented at the last moment from attending, and 
his place was taken at short notice by Dr. Hislop. The Editor 
of Flight was Question Master on this occasion. 

The team were introduced by Mr. Norman Hill, chairman 
of the Helicopter Association, and the Question Master then 
explained the method by which a committee had used a marks 
basis to select the questions from the many submitted in 
advance. The selection committee did not know the identities 
of those who sent in questions. 

The questions are set out below, together with—in abridged 
form—the answers. A printed report removes the need for sum- 
ns the Question Master’s remarks have therefore been 
omitted. 


What is the maximum speed likely to be achieved by 
helicopters in the foreseeable future, and what are the limiting 
design or other factors? 

Mr. Wuitsy thought that the limiting design and other factors 
were, in his view—though this was not shared in all quarters— 
the stalling of the retreating blade and compressibility effects on 
the advancing blade. There were various ways of overcoming this 
—by limiting the speed of the rotor to minimize compressibility 
effects, or by reducing the working lift coefficient on the retreating 
blade, which could be done by putting up blade chord or, on the 
other hand, making the rotor turn faster. If one employed these 
methods, more power was absorbed by the rotor to do a given 
amount of work, so that was a practical limitation. Practicable 
speeds for pure helicopters, thought Mr. Whitby, would be in the 
region of 150 m.p.h. An alternative way of reducing the lift on 
the rotor and reducing the tendency to stall was to unload the 
rotor by putting some lift into fixed wings—almost turning the 
helicopter into a fixed-wing machine in forward flight. In the 
foreseeable future one might then have speeds of the order of 200 


m.p.h. 

Br. HIsSLop agreed with Mr. Whitby’s suggestions. Speculating 
upon what in turn would be the limiting conditions when there 
was a fixed wing to unload the rotor, he thought there were 
definite stability problems when the rotor became very lightly 
loaded—an Autogiro, in fact, taking perhaps a tenth of the air- 
craft weight, or even less. With this lighter disc, one was then 
likely to be in severe stability troubles. He would have thought 
that by careful choice of the parameters Mr. Whitby’s estimate 
of 200 m.p.h. might be exceeded by just a little. So far as pure 
helicopters were concerned he was substantially correct. 

Mr. REED said that if we were approaching the maximum speeds 
being obtained with present helicopters, there were vibrational 
problems. True, we were given to understand that they were more 
or less directly concerned with the rotor system and the tip of 
the blades; but were we going to assume that those blades—from 
the point of view, perhaps, of stalling at the tips—were going to 
be operated by the pilot to decrease the angle of attack of the 
tip in order to achieve these greater speeds? 

Mr. SHaptrRo said that when he was working on jet propulsion 
his boss used to say, when he did not want to commit himself, “A 
lot of people will be surprised.” He felt the same answer applied 
to the speed of the helicopter. There was no doubt that the 
conventional answer had been given. There was an unconven- 
tional school of thought, however, which was not so certain that 
either compressibility or tip stall were going to be the problems. 
He had seen other opinions expressed by very serious designers. 
Just to show how interlinked all the factors were in helicopter 
design, it had been put out as the official opinion of the Bell Com- 
pany that the problem was one of rotor weight. That seemed a 
very rational answer when one went into it. 

As he saw it, the real problem was that we did not know how 
to streamline certain essential components of the rotor. He thought 
that was going to be by far the most difficult problem in designing 


for higher speeds. He would like to correct one figure men- 
tioned: he thought that the unloaded rotor on such evidence as 
we had today—on the strength of model tests—could go to 250 
m.p.h. without exceeding our knowledge; but with present 
methods of performance prediction we ran into an uncharted field 
at about 150 m.p.h. on pure helicopters and between 200 and 
250 m.p.h. on unloaded rotors. Beyond that we had a lot to learn. 


Dr. Heinrich Focke recently stated that in 20 years’ time 
everyone will be able to have a helicopter costing no more 
than a light car. Do the team agree, and does this mean that 
no one could afford a light car? 

Mr. SuHapiro said that this was to him something of an article 
of faith, and without the training of a minister it was difficult to 
communicate that article of faith. He had recently visited a friend 
who made racing cars, although perhaps a racing car was not 
exactly the type of light car which they had in mind. As he looked 
at this car he had visualized a light helicopter. Helicopters ought 
to be considerably cheaper; it was all a question of production. 
We had not really entered the realm of production, and predic- 
tions on this subject could be based only on integration of two 
fields of experience. One was the design of very expensive 
helicopters and the other was the translation of the design of a 
very expensive car into a popular car. There was no reason what- 
ever why the helicopter should cost any more than a light car; 
in fact, there were many reasons why it should cost considerably 
less. Even with a mechanically driven helicopter (and this was 
by no means the only one which could be envisaged) the trans- 
mission was considerably simpler. 

Mnr. Frise thought that before we could consider relative prices 
we had to compare the relative quantities of production. What- 
ever faith we had in any form of flying machine he could not 
really see as many being used as were road vehicles on land; 
therefore, with the same production facilities, the cost would be 
higher. Against that we could offset the chance of making simpler 
drive systems. He had had in his little group some experience 
of looking into simpler forms of drive; none of them was quite 
so efficient as the piston engine, but all contributed to much lower 
first cost and maintenance cost of the vehicle. Some simplified 
form of drive could be used to produce a small helicopter in the 
same price class as a light car. 

Mr. Wuitsy said that a thing to note about all aircraft was that 
if the engine stopped one came down again, whereas with you 
were merely left on the road. A higher standard of maintenance 
had to be applied to aircraft, which meant that if everybody who 
now had a private car had a helicopter, the rest of the people 
would be employed on maintaining helicopters. There was 
another objection to “a mass of aircraft.” Anybody who tried to 
get into London nowadays would appreciate the amount of traffic 
congestion on the roads. Although it was true that the aircraft 
could move in three dimensions, one also moved out of sight of 
the kerb, so to speak; he could not see control of such traffic being 
a possibility. 

Mr. REED had no doubt that such a helicopter could be manu- 
factured, and, as with cars, if the demand was there it would be 
cheap; but he did not think there would be such numbers flying. 


Does the panel consider that since the A.R.B. require rotor 
blades to be replaced at a relatively short life, these blades 
should be designed primarily for cheapness of production, 
even at the cost of loss of some aerodynamic efficiency? In 
this connection, B.E.A.’s report and accounts for 1952-53 
stated that a set of rotor blades costing £6,000 for one of 
their helicopter types had to be renewed every 150 hours, 
whereas Bell’s chief designer stated that some of the blades 
on Bell 47s were still running after 4,000 hours. To what 
cause must this difference be attributed? 

Dr. Histop said that here we were up against the lack of 
experience of British helicopter designers in the field of producing 
lots of helicopters and lots of blades, combined with what might 
be termed the “native caution” of the A.R.B. The A.R.B. were 
a body who recommended whether the Minister of Civil Aviation 
should or should not issue a certificate for safe carriage of 
passengers or freight, and thus they were very circumspect in 
granting long lives, especially in early stages of development. 
Experience would show that as the British helicopter designers 
gained experience by building more helicopters, and built up the 
necessary background of hours, the lives of the blades would 
lengthen very appreciably and eventually approach something of 
the order of 2,000 to 4,000 hours; in that case one should not 
sacrifice aerodynamic efficiency. One should bend one’s efforts 
to get at the basic problems which tended at the moment to restrict 
the lives. The Bell figures were probably correct, but might 
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possibly have been in reference to military aircraft. There was no 
reason why, given the opportunity, British blades should not 
eventually reach such a figure. 

Mr. Frise agreed, saying that, primarily, two things had 
to be done to increase life. One was to find something which 
would stop them from warping or changing their shape, such as 
corrosion by rain. This happened a lot to composite blades; it 
brought in vibration and then they had to be scrapped. The other 
thing concerned was fatigue in materials; those most suspect at 
the moment were light alloys. The most direct attack on the 
problem was to use stainless-steel blades. 


With very few exceptions, pilots’ controls in helicopters 
seemed to be designed as a curious modification of those on 
fixed-wing machines. There is virtually no transfer of skill, 
so is this necessary? Could not the controls be designed on 
principles derived from human engineering studies into the 
most natural and ergonomic system of human control over a 
multi-dimensionally-free machine? If previously learned 
skills and habits are of value to a helicopter pilot, why not 
use the control system of the motor car as a model? 

Mr. REED said that this was a sore point with him. One 
tended to get away from the fact that a helicopter was an acro- 
plane and came under the normal rules and regulations of orthodox 
aircraft. He could see no reason why an attempt should not be 
made to make it like an orthodox aeroplane from the point of 
view of normal controls; it was unnecessary to have extra controls. 
A desirable feature of design was a constant-speeding rotor, and 
once we had that we would do away with the throttle-cum-pitch 
control and return to a normal throttle lever; the collective lever 
in itself was the only difference from normal aircraft control. If 
one had a throttle and a constant-speeding rotor then the only 
difference would be in take-off, landing aad emergency techniques. 

Mr. SHaptro recalled one design for which a very different 
control system was used—the Hoppicopter, in which a single 
control-organ did virtually all the controlling. It was arranged 
in a manner which seemed very logical, inasmuch as every motion 
of the aircraft was initiated by a replica motion of the hand of 
the pilot. He had closely interviewed the pilot who had had a 
great deal of fixed-wing experience, but no helicopter experience; 
this man had taught himself to fly on the machine. 

From this experience, said Mr. Shapiro, his interpretation was 
that any control system was possible. He did not think we had 
enough comparative studies to arrive at a really well-founded 
distinction between control systems; in the past, departures from 
the orthodox method had been resented by pilots. What would 
happen to a novice on helicopters? He would not be likely to 
resent a new kind of control. The speaker believed there was very 
little to choose, and he could not see there were enough reasons 
to depart from what had already become conventional systems on 
helicopters. 


(Part 1) Has any headway been made recently regarding 
blind-flying instruments? When will suitable imstruments 
be available for commercial use, and in what way will they 
deviate from those used in fixed-wing aircraft. (Part 2) Sup- 
posing that the stability, instrument and automatic flying 
problems will be solved, and remembering that helicopters 
may be expected to operate in relatively close proximity to 
obstacles and local terrain, is there any reason to assume that 
limits for bad-weather operations will be lower than those for 
fixed-wing aircraft? 

Mr. REED said that there ought to be improvement in attitude- 
indication for the fore-and-aft condition of the airframe. At the 
moment the aircraft could apparently be climbing, yet in actual 
fact it was descending with nose up and tail down. That would 
be indicated on the present orthodox horizon, but by utilizing the 
rest of the instruments one would know what was going on. With 
orthodox instruments used collectively it was impossible to get 
into a position in which “you do not know where you are”; but 
it would take a lot of sorting out. 

Dr. Histor said there was no doubt that, to be worth while, 
commercial helicopters must be capable of flying at night and in 
bad weather conditions, probably to considerably lower limits than 
fixed-wing aircraft; and, from the experience of which he had 
knowledge, he thought there was no special reason why this could 
not be achieved with what were substantially orthodox instruments 
modified to suit the particular helicopter characteristics. He was 
very doubtful if there was a pressing need for any completely 
new instrument. 

Where the A.S.I. was concerned it was a question of finding 
the correct source of static pressure. He believed an instrument 
could be obtained which would give satisfactory indication down 
to the speed range that was set. When the speed on a blind 
approach fell to 10 or 15 m.p.h., or even lower, the pilot would 
also have other assistance, such as electronic aids, to keep him 
on the correct heading and correct rate of descent. 


Mr. Friss said that the designer’s job was to make the heli- 


copter very easily controlled and so stable that the problem of 
having an automatic control when on instruments was simplified. 
Mr. Wuirsy, answering Part 2 of the question, said that the 
helicopter could operate to lower limits, generally speaking, but 
not in what was really the important matter—that of cloud ceiling. 
Being conservative and looking into the immediate future, he 
could not envisage anybody coming into London to land at a 
“submerged” site (or, for that matter, an elevated site with spires 
in the vicinity) when cloud was on the deck. He thought there 
would always have to be a fairly substantial cloud ceiling—in the 
order of 300ft—and blind flying would then primarily become a 
problem of moderately low-speed cruising, flying blind. In these 
circumstances, so far as one could make out, and if the flying 
characteristics of the aircraft were improved, the existing basic 
fixed-wing blind-flying panel would be adequate. It would not 
be so if one attempted to hover or fly at very low speed without 
external reference, but he was not convinced that this would be a 
necessity. Obviously, the pilot approaching with any sort of 
wind, was going to get an entirely wrong impression of his flight 
path if he was flying at the speeds indicated by his A.S.I. Air 
speed was not of great importance to flight path at low speeds. 
Mar. REED said that the matter really revolved around stability. 
If stability was comparable with that of the fixed-wing machine 
it would be easier to say “yes” to the ordinary blind-flying panel. 


City planning and the various means of surface travel are 
already inadequate to meet traffic requirements. The heli- 
copter provides the future answer to most problems of speedy 
transport from one part of a city to another, and from city 
centre to airports. But if a city were to be designed from 
the outset to take advantage of projected means of surface 
transport, diesel trains and cheaper electricity from atomic 
power, would the helicopter be likely to prove as economical 
or even as fast as surface alternatives? 

Dr. Histor said that were a city being planned from the outset 
—he cited a new city being built in India—an airport on the 
outskirts could be served by a surface transport system which 
would be almost as fast and certainly more economical for trans- 
port of large numbers of passengers than a large helicopter. That 
might sound heretical, but he thought it could be done. One 
could visualize the equivalent of an express tube or surface train 
system which could cover the distance in a very short time and 
very economically. 

Mr. Wuitsy was broadly in agreement but said the initial 
outlay of a tube system was expensive. Above-ground trains were 
much cheaper, but he thought it cost about £1 million a mile to 
build a railway. It would probably be worth while, however, in 
the long run. 

Mar. SHaptro dissented from this view. A curve demonstrating 
the power required to propel a motor car showed that at about 
80 m.p.h. most of the power was absorbed in overcoming air 
resistance. The same thing applied to a helicopter and, for that 
matter, to an aeroplane. This resistance had to be overcome, 
whatever vehicle was considered; and the remainder, which was 
small, was all that mattered in the difference between the motor 
car, the helicopter, the aroplane and the train. He did not believe 
that this small difference could make up for the enormous instal- 
lations which would be required to bring surface transport to the 
speed of a helicopter or an aeroplane. 


Does the Brains Trust agree that present-day helicopters, 
and those which are likely tc appear in the foreseeable future, 
must inevitably depend for their safety on a rotor system 
subject to intense cyclically-fluctuating stresses? If so, does 
the panel agree that the helicopter must be considered for 
some time as inherently less safe than a fixed-wing aircraft? 

Mr. Wuitsy said that this was really a design matter, but the 
helicopter must, he supposed, be inherently less safe. This did 
not mean that, provided one was prepared to pay the penalty in 
extra robustness to have a reserve factor to cater for any fatigue, 
the helicopter could not be made practically as safe as fixed-wing 
aircraft. That was one of the economic penalties which the 
helicopter had to pay for the ability to fly at low speeds. 

Dr. Histor thought that this question had a bearing on that 
concerning the A.R.B. and life of rotor blades. If we could design 
blades to give satisfactory lives of the order he had mentioned 
earlier, the general safety-level in cruising flight would be com- 
parable with that of fixed-wing aircraft. He was sure that, when 
close to the ground, the helicopter was very much safer than a 
fixed-wing aircraft ever would be. In the long run it would be 
shown that the helicopter was a safer vehicle. 

Mr. REED asked how one came to a conclusion as to what a 
degree of safety was. The only way in which one could say that 
the helicopter was less safe than the ordinary aeroplane was if we 
had had accidents caused by cyclical oscillations; and he could not 
think of one. 

Mr. SHAPIRO heartily agreed with Mr. Reed. Nine-tenths of 
all accidents had non-structural causes, and in these the helicopter 
was so much in advance of fixed-wing types that whatever dif- 
ference there was in structural matters was completely insignificant. 


(The remaining questions and answers will be printed next week) 
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SMALL-TURBINE 
QUARTET 


Progress in Turboméca Production at 
Brough ; Aeronautical and Industrial 


Applications 


Ltd., plans are now well advanced for the production 

under licence of four of the Turboméca light gas 
turbines—the Palas, Palouste, Artouste and Turmo. Com- 
plete engines supplied by the manufacturers from France, 
as well as some assembled from parts from the same source, 
are being bench-tested at Brough to check performance and 
to gain operating experience. Although assembly in the 
immediate future will be from parts supplied from France, 
preparations are in hand for complete production at Brough. 
Experimental machining of parts is in fact being undertaken 
at the moment, in the shop where Cirrus Bombardier and 
Foden diesel engines are being made. 

The whistle and roar of one or other of the small turbines 
can be heard in the factory throughout the working day. A 
Palouste has already completed 900 consecutive running hours 
during daylight in its open-ended test pen. Its performance 
in these conditions has proved to be slightly better than that 
quoted by the makers. To reduce the noise of testing, and 
thus to allow the turbines to be operated 24 hours a day without 
disturbance, a new engine-running block has just been com- 
pleted. It contains two cells, at each end of which splitters 
and silencers greatly reduce the volume of sound reaching the 
outside world. The splitters and the control room walls are 
soundproofed with a fibrous material known as Stillite; the 
intake and outlet ends of the cells are automatically closed by 
electrically operated shutters and the cells filled with inert gas in 
case of fire. A Palas is at present being run in one of these cells. 

The Palas is a pure jet of 350 Ib thrust; the Palouste, an air- 
pn eg engine which, from a compressor delivery bleed, 
produces 135 lb/min of air at 41.2 lb/sq in gauge at 15 deg C; 
the Artouste, a geared shaft-drive unit with an output of 276 h.p. 
(Mk 1), or 394 h.p. (Mk 2), with two alternative shaft speeds, 
6,000 and 12,000 r.p.m.; and the Turmo is a free turbine 
shaft-drive engine producing 270 h.p. (Mk 1) and 400 hp. 
(Mk 2). Although most of these engines have been airborne (the 
Palas in various French light aircraft, the Palouste in the 
S.N.C.A.S.0O. Ariel helicopter, and the Artouste in the 
S.N.C.A.S.O. Farfadet helicopter), experimental applications in 
England have been mainly industrial. However, two Palas, sup- 
plied direct from France, power the Miles Sparrowjet (these 
engines were recently at Brough for a routine check); and two 
more Palas supplied by Blackburn and General are installed in 
the Short Sherpa. 

The industrial applications are so interesting that some, at 
any rate, are worthy of mention here. The most significant use 
has been made of the Palouste, one of which was installed in 
a mobile rig at the entrance to dock gates at Dover. The outer 
gate had been removed for maintenance, and the inner gate 
could not be operated in a heavy swell. The Palouste was there- 
fore used to pump compressed air through piping to the bed of 
the dock entrance; the mass of bubbles rising to the surface 
reduced a 4ft swell to a mere 18in. Another application was at 
Hebburn, Newcastle-on-Tyne, where a Palouste was used to 
drive a Jacobs emergency water pump delivering 3,000 gal/min. 
A dizsel compressor could quite well have supplied the same 


A‘ the Brough works of Blackburn and General Aircraft, 


From top to bottom, the Palas pure jet, Palouste air compressor, Artouste 
eared shaft-drive engine and Turmo free-turbine shaft-drive engine. 
he Palouste is mounted on its transportable frame, with fuel tank 

beneath the engine and compressed-air delivery, and valve, over the 

combustion chamber. The drive shaft of the Artouste emerges from the 
right-hand end of the engine. The Turmo is seen from the drive-shoft 
end, with the left efflux port nearest the camera; the left-hand air 
intake con be seen forward, next to the accessory drive case. 
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pressure of air with smaller fuel consumption, but it 
could not have provided the large volume of which the 
Palouste is capable. The Palouste is also much 
more compact than a comparable diesel and more 
easily transportable in its “self-contained package.” 

The Turmo, though following the general prin- 
ciple of the Turboméca turbines, has, more than any 
of the other engines, an “industrial” appearance. 
Intakes and effluxes face laterally on each side, and 
the castings appear slightly heavier than usual. The 
shaft drive emerges from the rear of the engine when 
looked at in the normal aeronautical sense. The 
unit would appear to be well suited to marine installa- 
tions and a Turmo is, in fact, at the moment being 
evaluated at the Admiralty Research Station at West 
Drayton, Middlesex. 

Though applications will in the future be mainly 
industrial, further purely aeronautical applications 
will probably follow in the near future. Palas auxiliary 
jet units built at Brough may also be sold in Australia, 
where Queensland Airlines, Pty., Ltd., have been 
appointed distributors and factory representatives by 
Aerocontacts, Ltd., of Gatwick Airport, Surrey, who 
hold the British Commonwealth concession for this engine. 

On the aircraft side, also, the Yorkshire factory is very busy, 
and those who associate “Brough” only with the Universal 
would be surprised at the variety of other construction in hand. 
Notes on these activities were given on p. 128 of Flight last week. 
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Interior arrangement of the Artouse, showing the comparative simplicity 
of the Turboméca principle. Turbine wheels and blades are cut from 
the solid and fuel is injected into the annular combustion chamber by 
centrifugal force through holes in the hollow mainshaft, along which 
the fuel is led. The air intake is in front of the compressor wheel. 


**AGARD”” PAPERS IN BOOK FORM 


ROM the Paris offices of AGARD (Advisory Group for Aero- 

nautical Research and Development) comes news of “a flood 
of requests” for copies of papers read at the recent conference 
on aspects of combustion, convened by AGARD at Cambridge. 
The enquiries followed the publication of summaries in our issues 
of December 18th and 25th, and an American executive of the 
organization writes that he “had no idea that Flight was so widely 
read in technical circles in the U.K. and in France.” 

AGARD have decided to produce a bound volume of their 
papers and discussions. It is due to appear in April, and all 
NATO countries will receive “a sizeable number of copies for 
subsequent free distribution through regular channels.” United 
Kingdom enquiries, it is stated, should be addressed to “Ministry 
of Supply, TPA3/TIB, Room 009B, First Avenue House, High 
Holborn, London, W.C.1,” and marked “for the attention of 
Mr. A. H. Holloway.” The corresponding address in France will 
be “ONERA (Direction), 25 Avenue de la Division Leclerc, 
Chatillon-sous-Bagneux (Seine), Paris.” 


POWERFUL TRACTOR 


LLUSTRATED below is a four-wheel-drive tractor, the 
Douglas TugMaster, which has a number of features that 
will appeal to aircraft constructors, airline operators and others 
concerned with the expeditious handling of aircraft in hangars 
and on tarmac. 

Powered with the eight-cylinder-in-line Rolls-Royce B.80 
petrol engine developing 160 b.h.p., the TugMaster exerts 
22,000 Ib tractive effort, and can move a trailed weight of 
210,000 Ib at the very useful speed of 15.1 m.p.h. Minimum 
speed is 1.05 m.p.h. (at maximum torque) and the tractor can be 
driven “solo” at up to rather over 34 m.p.h.—another time-saving 
factor in aircraft handling. 


The Douglas TugMaster (see above) takes an Avro Vulcan in tow. 


Two gearboxes are employed, an epicyclic, fluid-filywheel self- 
change type giving four ratios and reverse, and a two-speed 
auxiliary box with two ratios. Tyres are 11.00 x 20 Trakgrips, 
single on the front wheels and twin on the rear. Hydraulic 
braking is provided, with air-pressure control, and among detail 
items of equipment is an air reservoir governed at 160 Ib/sq in 
for tyre inflation and similar purposes. The body allows accom- 
modation for four passengers and provides locker-space for 
towing-cables; it also includes ballast containers which permit 
sand or gravel to be scattered under the wheels when operating 
under slippery ground conditions. The electrical equipment, 
which includes lighting, is fully screened. 

Wheelbase is 9ft 34in and overall dimensions are: width, 8ft; 
length, 20ft; height, 7ft. The makers are Douglas Equipment, 
Ltd., Kingsditch Lane, Tewkesbury Road, Cheltenham. 


FORTHCOMING EVENTS 


Feb. 5. Photogrammetric Society: “New Plotting Machine for Air 
Photographs,"’ by J. E. Odie. 

Feb. 6. British Interplanetary Society: “Progress towards Astro- 
nautics,"" by K. W. Gatland. 

Feb. 10. Radar Association: “Some Unsolved Radar Problems,"" by 
K. E. Harris. 

Feb. 11. R.Ae.S. Main Lecture: “Recent Developments in the Structural 
Approach to Aeroelastic Problems," by Dr. D. Williams, 
M.1.Mech.E., F.R.Ae.S. 

Feb. 12. A.T.A. Association: Annual reunion dinner. 

Feb. 13. British Interplanetary Society (Midlands Branch): “Astro- 
nautical Physics,”’ by N. H. Langton, Ph 

Feb. 13. British Interplanetary Society (Provisional, Yorkshire Branch): 

“Some Experimental Work on Rockets,"’ by D. N. Hunter. 

Feb. 18. R.Ae.S. Section Lecture: “Helicopter Research,”” by F. J. 
O'Hara, A.R.Ae.S. (jointly with the Helicopter Association). 

Feb. 20. British wag Society (North-west Branch): “Build- 
ing the Lunar Base," by R. A. Smith. 

Feb. 23. R.Ae.C.: Film Show. 

Feb 24. R.Ae.C.: Dinner to ee and height record holders. 


Feb. 24. R.Ae.S. Grad and tion: “Aircraft Plastics"’, 
by Lorne Welch. 

Feb. 25. Aerodrome Owners’ Association: Annual general meeting 
and dinner. 

Feb. 26. Institute of Transport: Annual dinner. 

Feb. 27. British Interplanetary Society (Provisional Western Branch): 
“Provisioning of Interplanetary Vehicles,”’ by G. L. Garth- 
waite. 

Mar. 2. 


. R.Ae.S. Section Lecture : 
F. Tyson, B.A., A.F.R.Ae.S. 


R.Ae.S. Branch Fixtures (to Feb. 26).—Feb. 6, Birminghort, annual 
dinner. Feb. 8, Halton, “Flight Simulators," by G. H. Hellings. Feb. 9. 
Belfast, “Engineering Problems of Airline Operation,”’ by B. S. Shenstone, 
Feb. 10, Weybridge, “Navigational Aids,"" by W/C G. N. Mackintosh, 
©.B.E. Feb. 12, Glasgow, film show (including “Story of the Century’). 

Feb. 15, Halton, junior members’ night. Feb. 16, Belfast, “Short Analogue 


“Metal Sandwich Construction, 


Computor,"" by E. Lioyd-Thomas. Feb. 17, Coventry, “Development of 
Bristol Proteus Engine,”’ by Dr. S. G. Hooker; Manchester, “Rocket Power 
Plant,"” by S. Allen. 


Feb. 18, Leicester, “Present Trends in Aircraft Materials and Construc- 
tion,”” by W. A. Baker 

Feb. 23, Belfast, ‘Engineering Aspects of the Flutter Problem,’ by N. P. 
Sheviof. Feb. 24, Weybridge, * “Shape of Wings to Come,” by D. Keith- 
Lucas. Feb. 25, /.0.W., “Accident Investigation,”’ by A. Cdre. Sir Vernon 
Brown. Feb. 26, Birmingham, “Development of the Vickers Viscount,”’ by 
A. Greenwood. 
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Stand near the outlet of one of these Cullum Detuners. 
Can that muffled rumble really be the head splitting 
roar of an Avon, a Ghost or Sapphire engine? It 
was—before passing through the Cullum Detuner. 
Now used for vital test bed work by Rolls-Royce, de 
Havilland, Armstrong Siddeley, the R.A.F. and the 
Admiralty, Cullum Detuners silence some of the 
world’s newest, most powerful jet engines. And for 
future research there is a larger Detuner—a silencer 
which controls the consuming heat of afterburning 
simply by air cooling. 


DETUNERS LTD 


FLOWERS MEWS, LONDON, N.19. ARChway 2662-5 


Efficient offices have Acoustic Tile Ceilings by 
Horace W. Cullum & Co., Lid. 


> 
i 

a 

we 

> 

? Ping 

< 
: 

: AN 
4 
« 


RUM@OLD 


Designers and Manufacturers of 
Aircraft Seats which combine 
Comfort, Strength, Lightness 


and Economy 


Also complete aircraft 
furnishing and sound 
proofing 


All types of Fore and Aft 
facing seats for Military 
and Civil Aircraft 


CRINKLE 


Heat treated and plated giving corrosion resis- 
tance with high degree of recovery in relation to 
load, and resistance to “set”. Spring locking 
action suitable for electronic and instrument 
components. Size range }" to 8 B.A. 


Prices and samples sent on request 


DAVID CL SONS 
vance 


L. A. RUMBOLD & CO. LTD. 
KILBURN - LONDON - N.W.6 


Phone: MAIDA VALE 7366-7-8 


means 


SPEED and 
EFFICIENCY 


RATCHET PLUG SET 
FOR SOCKET HEAD SCREWS 


Consists of 2 “Leytool” 
Ratchet Spanners, 6 inter- 
changeable Driving Plugs 
to fit standard sockets, 2 
Extension Pieces for 

reach, and a Screwdriver 
Bit for converting the span- 
ners into Ratchet Screw- 


drivers. Complete 
in strong hard-en- 664 
amelled metal box 


LEYTOOLS ARE QUALITY TOOLS : 


INTERCHANGEABLE 
SOCKET SET 


Comprising “Leytool” Re- 
versible Ratchet Spanner 
with }-inch Driver, 7 inter- 
changeable hardened steel 
Sockets, Extension Piece 
for long reach, and 9-inch 

Tommy Bar. 


in 
71 '6 hard-enamelled 
metal box. 


Write for complete catalogue of **Leytool’’ Hand Tools 
Telephone LEYTONSTONE JIG & TOOL CO., LTD. 
Leytonstone 5022-3-4 LEYTOOL WORKS, HIGH ROAD, LEYTON, LONDON, E.10 
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VAMPIRE 
TRAINER 


More Details of Handling, 
Performance and Maintenance 


Trainer, since the inception of that excellent private- 
venture side-by-side two-seater in 1950, have been fre- 
quent, which is not surprising in view of its popularity among 
instructors, pupils and ground staff, and its widespread adopuon 
by overseas air forces. (It is already serving, or is about to serve, 
in 30 air forces throughout the world.) Particularly detailed were 
the description and cut-away drawing in the issue of May 8th last 
ear, and a first-hand account of flying characteristics two weeks 
ater. Now, from the makers, comes some new material concern- 
ing handling and performance. 

The aircraft, it is stated, is cleared for intentional spins, which 
it will perform readily at all altitudes up to its ceiling. ‘Rotation 
is described as quite slow, with the characteristic “rough ride” 
of modern fighters. Normal action ensures rapid and positive 
recovery without great loss of height; for example, from the 
beginning of a two-turn spin to complete recovery this is usualiy 
about 4,000ft. 

The low wing-loading, as is well known, affords excellent 
manceuvrability at the highest altitude. Specifically, without 
external tanks, a radius of turn of 0.95 nauscal miles can be 
achieved at a Mach number of 0.7 at 40,000ft. 

“The symptoms of compressibility,” the de Havilland state- 
ment continues, “can be adequately demonstrated to the pupil, 
as well as the behaviour of a high-performance aircraft when 


RR ‘tisines Sin in Flight to the de Havilland Vampire 


Vampire Trainer and its ground-servicing equipment—refueller, air 
bottles and battery trolley. The equipment is similar to that for other 
de Havilland fighters. 


flown to its limits. The limiting indicated Mach number of the 
clean aircraft is 0.805, 0.10 higher than the Vampire fighter, due 
mainly to the better fineness ratio of the longer two-seat fuselage. 
At about 0.75 indicated Mach there is a slight nose-up change 
of trim, followed at 0.80 Mach at medium and high altitudes by 
buffeting. When 0.805-0.81 Mach is reached there is a nose- 
up pitch and the aircraft tends to recover from the dive.” The 
operational ceiling of the clean aircraft is quoted at 40,000ft, 
and this height can be reached in 16.3 minutes. With external 
tanks in place the ceiling is 34,000ft and the time of climb 
17.5 minutes. 

The claim that particular attention has been paid to mainten- 
ance accessibility is borne out by the photograph above. Much 
of the equipment requiring regular attention has been housed in 
the nose compartment, and a useful feature is that the aircraft 
can be refuelled, rearmed and prepared for a sortie quickly and 
without ground staff getting in one another’s way. Maintenance 
checks are straightforward, and ground equipment and spare 
parts are generally similar to those of other de Havilland fighters, 
affording economy of operation to air forces standardizing on 
the types. 


SMOKE-BOMBING THE TSETSE FLY 


Extermination Experiment in Africa 


Office, Tiltman Langley Laboratories, Ltd., of Redhill 
Aerodrome, Surrey, are developing a means of combating 
the tsetse fly in Central and East Africa. The method chosen 
involves the dropping of pesticidal-smoke canisters from aircraft. 
The tsetse fly, carrier of trypanosomiasis (sleeping sickness) 
has laid barren about four million square miles of potentially 
fertile land in Central and East Africa. In fact, the whole of 
Central Africa between the southern edge of the Sahara Desert 
and central Southern Rhodesia is infected. 

Ameliorative action can be taken by killing off game in 
the affected area, in order to prevent spread of the disease, or by 
clearing the vegetation in which the fly breeds; but these 
measures upset the processes of nature and lead to disastrous 
soil erosion. It is also considered ineffective to spray insecticide 
from the air, since the flies breed beneath the cover of foliage. 

Tiltman Langley, in conjunction with I.C.I., Ltd., Lea Bridge 
Industries, Ltd., the Metal Box Co., Ltd., and Smiths English 
Clocks, Ltd., have developed the smoke generator illustrated 
here. It is intended to drop such generators under small para- 
chutes from an aircraft of the Bristol Freighter type, flying at 
about 400ft and at a speed of between 120 and 200 m.p.h. By 
this means, approximately 1,285 canisters could be distributed 
over 12 square miles in 1} hours. Time fuses would cause the 
whole pattern to begin smoking at the same moment, and in the 
most suitable meteorological conditions for the area. Canisters 
dropped by day would be set to function by night, when air 
convection currents, which would otherwise dissipate the smoke, 
are weakest. 

Following a survey recently carried out by Mr. Marcus Lang- 
ley (managing director of Tiltman Langley Laboratories) in East 
Africa, it was decided that the “bombing” aircraft should be 
based on airfields along the main railway lines leading inland 
from the ports of Mombasa and Dar-es-Salaam. For other 
areas Sunderlands or Catalinas might be based on the harbours 
of Mombasa, Dar-es-Salaam and Lindi, and on the lakes of 
Rudolph, Victoria, Albert, Tanganyika and Nyasa. 

The behaviour and habitat of the tsetse fly have been studied 
on the spot and the smoke generator has now been tested in Eng- 
land. rational trials in Africa will be the next step. One of 
the problems which had to be solved was the protection of the 


A* the request of the Ministry of Supply and the Colonial 


canister from damage on striking the ground. It has been found 
that with the parachute, which gives it a falling speed of S0ft/sec, 
it can be dropped on concrete without sustaining serious damage. 

A later development may be the use of radio-controlled fuses in 
the generators. By this means a pattern could be laid and sub- 
sequently fired by remote control when meteorological condi- 
tions were known to be suitable. The present time-fuses, of 
course, can take advantage only of forecast conditions. 


= 


Internal arrangement of the smoke generator and its parachute stowage. 
(A) Smoke vent. (B) Cruciform lid. (C) Timing pin. (D) Annular stowage for 
parachute and lines. (E) Timing mechanism. (F) Arming pin. (G) Spring lever to 
release striker (H) on to percussion cap (J), so igniting quickmatch (K) leading to 
61b smoke charge (L). Parachure assembly: (M) arming-pin cord attached to 
(©) static line which extracts (P) 21in canopy connected by weak link (N). 
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BRITANNIA ROUTE ANALYSIS 


N impressive picture of the commercial capabilities of the 

developed Bristol Britannia 300 with 4,150 e.h.p. Proteus 
turboprops is painted in the latest edition of The “Bristol” 
Quarterly. The journal publishes an analysis of the Britannia’s 
estimated performance on a 9,928-mile international route— 
between London and Tokyo. This is flown in five stages, with 
stops at Cairo, Karachi, Bangkok and Manila. Although long by 
normal standards, these sectors are described as modest when 
measured against the maximum range ability of the Britannia. 

Carrying a capacity payload of 104 passengers, baggage and 
freight, the aircraft would complete the outward journey in just 
under 28 hours’ flying time. With refuelling stops of 45 minutes 
each, the elapsed time between London and Tokyo would be only 
31 hr; and the return journey, because of stronger headwinds, 
would be 38 hr 45 min. No estimates are made of operating costs 
but the manufacturer's journal claims that “no aircraft yet exist- 
ing could do this job more cheaply than the Britannia.” 

Wind values assumed in the analysis are taken from 
Meteorological Report No. 7, and are those found on 85 per cent 
of days in the least favourable quarter of the year. Thus, a head- 
wind of 82 m.p.h. is assumed on the Bangkok-Karachi stage; 
even so, it is stated that the Britannia would fly this 2,300-mile 
stage with a full complement of 104 passengers. 

An extract from the analysis is quoted below, showing the 
figures for a typical stage of the return journey:— 

Stage: Tokyo-Manila (1,860 st miles): Cruise procedure, 285 m.p.h. 
LA.S.; mean wind, —44 m.p.h.; take-off weight, 154,353 Ib; landing 
weight, 120,483 Ib; stage fuel, 32,400 Ib; reserve fuel, 10,930 Ib; pay- 
load, 26,680 Ib (104 passengers with baggage plus 2,680 Ib freight); 
block time, 5 hr 53 min; block speed, 315 m.p.h. ; 

Three cruise procedures were used in the analysis: (i) maxi- 
mum speed at 285 m.p.h. IAS, (ii) intermediate speed at 260 
m.p.h. IAS, and (iii) long-range procedure at 345 m.p.h. TAS. 
In each case the speed chosen was that involving no payload 
limitations. In practice, operators would use a more flexible 
method of cruise control whereby the aircraft would always be 
flown at, or close to, the optimum speed. 

Fuel allowances and reserves were as follows: starting and 
taxying, 530 Ib; take-off, 355 Ib; de-icing, 1,115 lb (approx. 3 hr); 
engine and airframe depreciation, etc., 5 per cent of stage fuel. 
Reserves: 373 miles at long range cruise procedure against 58 
m.p.h. headwind—two hours’ stand-off using two engines with 
two idling. Time allowance: 0.25 hr for taxying, etc. 


AEROFILMS’ NEW VENTURE 


IT a reception held last week Aerofilms, Ltd., announced the 

introduction of aerial colour photography on a commercial 
scale. Examples on display included a number of Sin by Sin 
Ektachrome transparencies and some coloured enlargements made 
from them by the Carbro process. The transparencies were 
wonderfully bright and critically sharp in outline. With a high- 
power magnifying glass separate blooms could be distinguished 
in an aerial view of a large nursery. Of aeronautical interest was 
one of the assembled aircraft on the runway at Farnborough during 
last year’s S.B.A.C. Display. 


CIVIL AVIATION 


FLIGHT 


PROSPECT FOR 1955: 
Two Britannias are now 
flying and the type is 
expected to enter revenue 
service with B.O.A.C. next 
year. An estimate of the 
outstanding range-pay- 
load performance ex- 
pected of this turboprop 
airliner is quoted below. 
An interesting feature of 
this new aerial study is the 
effect produced by paint- 
ed bands near the tips of 
the D.H. hollow-steel air- 
screws (diameter 16ft). 


As would be expected, the enlargements lose a little of this 
wonderful crispness of outline. The Carbro process requires the 
superimposition of three or four prints made in the primary 
colours of the spectrum and this causes the very tiniest details to 
disappear. They compare, however, very favourably with a 
normal enlargement of the same size. 

Announced at the same time is the compilation of a classified 
index to the more than 100,000 air photographs taken by Aerofilms, 
Ltd., since Mr. F. L. Wills, now the managing director, first 
started the concern in 1919. This is the work of the librarian, 
Miss T. Hamilton-Jones, M.B.E. The examples used as illus- 
trations make it a most striking volume in its own right far 
removed from any “index” in the ordinary sense of the word. 

Aerofilms, Ltd., is one of the Hunting Group of companies, 
which has aerial survey concerns in Africa, Canada, New Zealand 
and Australia. 


COMET 2 PERFORMANCE 


ON the basis of preliminary flight tests with the Avon-powered 
Series 2 Comet, the de Havilland Aircraft Co. has published 
a statement in which the performance of this developed version 
of the world’s first jetliner is related to the requirements of every- 
day commercial operation. It is immediately apparent that from 
the viewpoint of range—and in many other respects—the Series 
2 represents an enormous improvement on its predecessor. It is 
capable of handling stage-lengths of up to 2,400 miles with a full 
complement of 44 passengers, and is thus capable of regular 
operation on most of the world’s main international routes. 

Two recent flights by the first production Comet 2 for B.O.A.C. 
left littke doubt that the original brochure figures were conserva- 
tive. On January 22nd, flying non-stop from Hatfield to 
Khartoum for tropical tests at an average speed of 481.1 m.p.h., 
it completed the 3,080-mile journey with 1,200 gallons of fuel left 
in the tanks. Six days later the same aircraft flew non-stop from 
Khartoum to Johannesburg, a distance of 2,913 miles, at 460 
m.p.h.; on this occasion the amount of fuel remaining was suffi- 
cient for a 400-mile diversion from sea level plus 30 minutes’ 
stand-off. Both flights were made with an equivalent payload of 
10,500 Ib, corresponding to 44 passengers with baggage. 

After taking into account the severe fuel-reserves policies 
enforced by commercial operators (B.O.A.C., for example, allo- 
cate about one-third of the Comet 1’s fuel capacity for diversion, 
stand-off and emergency, and their sector fuel estimate includes 
a 5 per cent allowance for performance variation and navigational 
error), it remains evident that stages of well over 2,000 miles are 
well within the Comet 2’s capacity. 

The decision to adapt the original Comet to take advantage of 
the axial-flow Rolls-Royce Avon turbojet, with its higher thrust 
and lower fuel consumption, was taken in July 1950. Flight test- 
ing has been in progress since February 1952 with a prototype 
obtained by equipping the sixth Comet 1 airframe with Avons. 
The production Series 2 embodies several innovations, including 
a slightly longer fuselage, greater fuel capacity and, not least, a 
new wing section which greatly improves slow-flying characteris- 
tics. Combined with the extra thrust of the Avons, it has given 
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the Comet 2 a better take-off and landing 
performance despite the increase of all-up 
weight—from 107,000 to 120,000 Ib. 

The manufacturers state that the de- 
velopment of the Avon has been more rapid 
than was expected. Those installed in the 


COMET 2 TAKE-OFF: Under representative 
atmospheric conditions, the Comet 2 can 
operate from a 6,880ft take-off surface and 


meet full engine-out performance requirements. 4 ENGINES 
The normal four-engined take-off and the three- OPERATING 


engined take-off are compared in this diagram. 


a 


O 


Comet 2 are approved by the A.R.B. with 
a nominal test-bed thrust of 7,150 Ib, and 
Rolls-Royce believe that a period of 1,000 
hr between overhauls will soon be achieved 
in airline service—a figure which compares 
well with those quoted for modern com- 


td 3 ENGINES Tere) 
UNSTICK POINT (v2) OPERATING 


CRITICAL 4 ENGINES, 
POINT(y4) We) 


ALTITUDE ABOVE RUNWAY (feet) 


und piston engines. As originally offered 


“PAVED RUNWAY STOPWAY(NOT NECESSARILY PAVED)>> 


or the Comet the Avon had a sea level 
Static rating of 6,500 lb, and an increase to 
7,000 Ib was not then expected before the 
completion of a year of civil operation. 

Capacity payload of the Comet 2 is 13,450 lb, which is equiva- 
lent to 44 passengers with baggage and some 3,500 Ib of freight. 
Assuming realistic fuel reserves and making allowance for head- 
winds not exceeded on 85 per cent of days in the year, the 
following routes are typical of those on which the aircraft can 
operate with a full load. The airport temperatures assumed are 
the average of the daily maxima in the hottest season. It will be 
seen that in each case there is a useful margin between the 
estimated take-off weight and the permitted a.u.w. 


o Max. 
Stage permis. | Journey 

(st. miles) (m.p.h.) (Ib) “a (hr min) 

Caracas-New York 2,116 47 115,500 | 120,000 | 5 19 
Entebbe-Cairo ... a 2,080 14 113,900 | 120,000 | 5 01 
Perth-Djakarta 1,876 24 110,900 | 116,000 | 4 40 
Karachi-Beirut one 1,992 97 117,000 | 120,000 | 5 25 
Entebbe-Johannesburg 1,846 2 109,400 | 120,000 | 4 34 


Three more route studies show a payload limited by runway 
length, but here it is emphasized that the conditions shown 
represent a severe combination of headwinds, take-off tempera- 
tures and high load-factors—which, in practice, would rarely be 
met. Peak temperatures, for example, are often avoided. 


s 8s Max. 

tage - permis. | Journey 

distance take-off} time 
(st. miles) (m.p.h.) =" (hr min) 

Kingston-Montreal 1,915 14 10,300 103,000 | 4 37 

Paris-Dakar 2,610 24 12,300 118,500 | 6 30 

Barbados-New York ... 2,100 36 11,500 111,600 | 5 14 


° 14000 20900 3000 4000 S000 6000 7000 


DISTANCE FROM START OF RUN (feet) 


shorter hauls where a need arises for a high-speed luxury service. 
Between New York and Miami, for example, the journey times 
would be 23-3 hr—compared with existing schedules of 4 hr. 

Without graphs or tables it is not possible to express fully the 
take-off performance of a modern commercial aircraft. The take- 
off distance to a height of 50ft (with one engine failing at the 
critical point) is subject to the influence of variations in take-off 
weight, temperature, runway gradient and surface wind. How- 
ever, an indication of the Comet 2’s take-off performance under 
“representative conditicns” is given by the diagram reproduced 
above. In this case the take-off distance available is 6,880ft, and 
the Comet is seen to clear S50ft after failure of the critical engine 
at the critical speed at its full take-off weight of 120,000 lb. Paved 
runway comprises only 80 per cent of the available distance; the 
rest of the take-off is made over the stopway, a surface 
sufficiently strong to accommodate the aircraft in the event of an 
abandoned take-off. 

In normal circumstances the aircraft does not make use of the 
full take-off distance, which, in accordance with performance 
requirements, is calculated on the basis that the critical engine 
will fail. With all four Avons operating the Comet unsticks in 
66 per cent of the distance availab!e and, as shown in thediagram, 
clears the hypothetical 50ft screen in 85 per cent of the distance. 

Further details of take-off performance, in terms of different 
combinations of altitude, temperature, weight and distance avail- 
able, are quoted below:— 


. Temp. Take-off Take-off 
Altitude (deg C) weight (Ib) distance (ft) 
Sea level 15 120,000 6.340 
Sea level 45 120,000 8:250 

3,000ft 25 119,000 8.460 
5,000ft 20 114,500 8,600 


Strong prevalent winds, or sector distances at the extreme end 
of the working range, can also affect payload. But although there 
is an 85 per cent frequency headwind of 64 m.p.h. on the 2,414- 
mile route between San Francisco and Honolulu, de Havilland 
quote a payload of 10,970 Ib. Between Lima and Mexico City 
(2,650 miles, 20 m.p.h. headwind) payload is restricted to 7,200 Ib. 

The makers also put forward a strong case for the Comet 2 on 


FAMILIARI ZATION: Four executives of Air-India International study the 
Comet training mock-up at Hatfield: (left to right) Mr. E. M. Londford, 
the company's representative at L.A.P.; Mr. A. C. Gazdar, operations 
manager; Mr. C. Vishuanath, assistant operations manager; and Mr. 
R. Oza, chief flight engineer. The airline has ordered two Comet 3s. 


These figures should help to dispel the tendency to associate 
jet airliners as such with abnormal runway requirements. In fact, 
the Comet 2 has a better take-off performance than the Series 1, 
and both types are comparable in this respect with conventional 
piston engined airliners in the same all-up-weight categories. 
Moreover, de Havilland state that under the 1951 B.C.A.R.s 
{which are accepted as the most advanced performance code yet 
enforced] the Comet 2’s climb requirements are never likely to 
restrict the maximum permissible take-off weight to a level 
below that determined by aerodrome length. Because of its 
exceptional rate of climb on three engines at 120,000 Ib, the 
Comet 2 meets the regulation (second segment) take-off climb 
requirement up to 9,700ft and a temperature of 25 deg C. 

With its high block speed, and incorporating the lessons of 
nearly two years of passenger service with Series 1s, the Comet 
2 emerges as an economically attractive airliner in its own right. 
Its manufacturers affirm that the Series 2 and the Series 3 (the 
prototype of which will fly this year) must be regarded as stable 
companions rather than as rivals. —The Comet 2 is available for 
reasonably quick delivery, and there are good prospects for 
orders additional to those already placed by operators in Britain, 
Brazil, Japan, Argentine, France and Canada. 


FLIGHT SAFETY FOUNDATION 


FRROM a correspondent in New York we have received a 
summary of the 1953 activities of the Flight Safety Foundation. 
This shows that the Foundation’s Accident Prevention Bulletin, 
of which there were 28 separate issues last year, now has a circula- 
tion of over 6,000. Pilots’ Safety Exchange Bulletins were 
distributed on a similar scale, bringing the total number of these 
two publications to over 200,000. Other bulletins were published 
for mechanics (over 15,000 copies of each issue were requested by 
industry) and for private and agricultural pilots. The F.S.F. also 
launched Howard Kurtz’s invaluable study of passenger 
psychology The Common Man Up In The Air, ~f which at least 
45,000 copies have been distributed (the total quantity is unknown 
because 1.A.T.A. and A.L.P.A. have permission to reprint and 
distribute it). Two other publications giving useful advice were 
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Hail (10,500 copies) and The Mountain Wave (3,200 
copies, mainly for airline pilots). Two other notable 
achievements were the organization of safety seminars 


at Cranfield last September, and at San Bernardino, 
California, in December. 

Our correspondent affirms that the Foundation, 
energetically directed by Jerome Lederer, has done a 
great deal of good in America. He suggests that “. . . in 
some ways an English offshoot, tied not necessarily by 
name or finance, but with a close liaison and exchange 
of information (which would draw on Continental 
experience) might be worth thinking about.” 


ROYAL CONSTELLATION 


PECIALLY modified to provide personal cabin 

quarters for its Royal passengers, Qantas Constella- 
tion VH-EAF will carry Her Majesty the Queen and 
H.R.H. the Duke of Edinburgh on six of the 35 flights 
to be made during the tour of Australia. The airline's 
flight superintendent, Captain D. F. MacMaster, who has 
flown over 3m miles since learning to fly in 1933, will 


command the aircraft. His crew will be as follows: Capt. R. A. 
Bruce, Ist/Off. D. G. Harden, N/Off. J. L. B. Cowan, R./Off. 
A. M. Saxby, Eng/Off. G. W. Squires, Eng/Off. G. Reik, 


Stewardess M. de Tracy and Stewards K. O'Flaherty, H. Smith 
and S. Preece. 

The journeys which Her Majesty will make in the Qantas 
Constellation are as follows: March 9th, Melbourne to Brisbane 
890 miles); March 12th, Brisbane-Townsville (730 miles); 
March 18th, Brisbane-Broken Hill (736 miles) and Broken Hill- 
Adelaide (253 miles); March 26th, Adelaide-Kalgoorlie (1,058 
miles) and Kalgoorlie-Perth (334 miles). 


BREVITIES 


N February 13th Uruguay will become the 63rd member 
nation of the International Civil Aviation Organization. 

The conditions under which non-scheduled flights may be 
made to various destinations overseas are summarized in 
Civil Aviation Information Circular No. 12/1954. 

With the inauguration of “The Jamaican”—a weekly first- 
class service by a 60-seat Stratocruiser—on January 23rd, 
B.O.A.C. are operating for the first time non-stop services 
between New York and Bay, 

Sabena have officially denied the report, published in both 
British and Belgian newspapers, that an experimental helicopter 
service will shortly be operated between Brussels and London 


with S-55s. 
The French ae gr airline Aigle Azur has become the 
70th member airline of LA.T.A. Four other companies—Air- 


work, Ltd., Air Vietnam, Japan Air Lines and Jugoslovenski 
Aero Transport—have joined the I.A.T.A. clearing house at 
London, bringing its total membership to 40. 


FIRST TEAM: Capt. D. F. MacMaster (left) and seven other members of 
the crew of eleven chosen to man the Qantas Constellation in which 
H.M. the Queen will fly next month. On the left of Capt. MacMaster 
are Capt. Bruce, N/Off. Cowan, R/Off. Saxby, Steward Smith, Steward 
O'Flaherty, Steward Preece and Stewardess de Tracy. 


Last vear American Airlines, the world’s largest air transport 
company, became the first airline to fly more than 3,000m 
passenger-miles in a year; the total of almost 3,290m represents 
an increase of 13.2 per cent over the number of passenger-miles 
flown in 1952. 


During 1953 there was an impressive increase in the volume 
of traffic carried by S.A.S.: 669,905 passengers flew on the 
company’s aircraft, 17.9 per cent more than in 1952. The increase 
was most marked on the inter-continental services, which carried 
nearly 105,000 passengers, represeating an increase of 25.7 
per cent. Cargo traffic went up by 10.3 per cent to 9,374 tons. 

* * 


At Woolwich Magistrates’ Court, on January 28th, summonses 
against the Evening Standard Co., Ltd., and against Mr. A. G. 
Green were adjourned until February llth. The summonses 
allege that on September 11th last year the defendants—respec- 
tively operators and pilot of an S-51 helicopter—failed to comply 
with the Air Navigation Order of 1949 and caused unnecessary 
danger to persons and property by flying low over the Royal 
Arsenal, Woolwich. 


Air transport movements at U.K. aerodromes last December 
totalled 12,500, some 6 per cent more than in December 1952. 
The total of passengers handled (202,100) went up by 13 per 
cent. London and Northolt together handled 106,100 passengers, 
an increase of 124 per cent; 78,600 passengers (45 per cent more 
than in December 1952) used London Airport but passenger 
traffic at Northolt dropped by 31 per cent. 


PLAISANCE AIRPORT, 
Mauritius, is a calling- 
point on the fortnightly 
**Wallaby"’ service 

between Sydney and 
Johannesburg by Qantas 
Empire Airways. Its 
single runway must be 
a particularly welcome 
sight on completion of the 
2,600-mile westbound 
flight across the Indian 
Ocean from the Cocos 
Islands. Flying by night, 
the Constellation is sched- 
uled to take just over 
11 hr for this stage, the 
longest part of its inter- 
Commonwealth journey. 
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Claudiustrasse. All around are patches 

of devastation characteristic of post-war 
Cologne, and the building itself has the 
neglected appearance reminiscent of one of 
those large Victorian houses partly restored by 
English local governments for the dispensa- 
tion of orange juice, cod liver oil and advice 
on housing. It is in fact a former university 
converted into offices, several of which are 
occupied by Luftag—to quote the abbreviated 
name of the company formed 12 months ago 
to prepare for the revival of Germany’s 
national airline. 


‘HERE is an air of austerity about No. 1, 


WE CALL ON LUFTAG 


AKTIENGESELLSCHAFT 


FUR 


LUFTVERKEHRSBEDARF 


other European airlines; so it was deemed wise 
to choose the most thoroughly proven equip- 
ment available. There was also the possibility 
that the small German fleet might initially be 
employed on very short stage-lengths, whereas 
the Viscount 700 was better suited to the 
longer routes of B.E.A. 

At this point the Luftag executive 
emphasized that orders so far placed were of a 
preliminary nature only and that the airline 
was not tied to any particular type. The 
“stretched” Viscount 800, and latest modifica- 
tions to the Dart turboprop, were develop- 
ments which made the British turboprop air- 
liner an even better proposition—on both 


The full title is found engraved on a metal 
plate outside the building: Aktiengesellschaft 


short and long routes. 


fiir Luftverkehrsbedarf, which can be trans- Somme 
lated as Joint Stock Company for Air-traffic © * 


| 
Supply. The second plate—‘Deutsche Luft- 
hansa in liquidation”—is in a sense mislead- 4 DEUTSCHE LUFTHANSA 
AKTIENGESELLSCHAFTi.L. 
_ ABWICKLUNGSSTELLE 


ing: it refers to the pre-war airline, whose 
name is eventually almost certain to be 
adopted by its successor. 

First impressions are dispelled, however, 
on entering Luftag’s offices—brightly lit, © 
centrally heated, equipped with new furniture % 
and decorated by coloured pictures of Comets => 
and Convairs. The P.R.O., Herr Hallensleben, 

ovided a courteous welcome and introduced us to Dipl. Ing. 

oeltje, technical director of Germany’s embryo airline. The 
other top executives are the pre-war president of Lufthansa, 
Dr. Kurt Weigelt, and Herr H. M. Bongers, traffic director. 

Ing. Hoeltje outlined for us the development of Luftag to date. 
It stems directly from the Bureau Bongers, formed in 1951 to 
prepare “the first rough sketches.” Luftag itself was incorporated 
on January 6th, 1953, to buy equipment and build up the nucleus 
of an airline, in preparation for the day when German sovereignty 
is restored. 

All efforts are at present directed towards reaching a state of 
readiness by July Ist—but here we must emphasize that this 
target date is purely arbitrary. Nobody—in or out of Germany 
—can predict with certainty when the Bonn Convention will be 
ratified. Until that occurs no German is allowed to fly powered 
aircraft and the Federal Government has no power to grant, with- 
hold or exchange traffic-rights. 

Luftag is a private company with capital of 25m marks (about 
£2m), of which the Federal Republic has provided about 75 per 
cent. Capital is to be doubled during 1954; we were unable to 
discover the amount to be added by the Government. There is 
a strong body of opinion favouring an increase in the proportion 
of private shareholding, but until the airline gets into its stride 
banking and industrial interests will be naturally reluctant to sink 
capital in an unproductive corporation. It is at least certain that 
Lufthansa will be a monopoly backed by both public and private 
money. Dr. Seebohm, Federal Transport Minister, has said that 
the German airline will have to face enough competition without 
setting up any domestic rivals. 

A year ago it was the declared intention of the Government to 
equip the airline with an initial fleet of 24 aircraft, this total to 
be divided equally between the regional and the long-haul 
divisions. Last July it was reported that German attempts to 
secure a large American loan for this purpose had failed. We 
cannot vouch for the truth of this report, but there is no disputing 
the fact that shortly afterwards the proposed fleet was cut by 
two-thirds. After some hesitation, and high-pressure sales-drives 
by a number of manufacturers, orders were finally placed for four 
Convair 340s and a similar number of Super Constellations. 

We asked Ing. Hoeltje why Luftag chose the Convair in 
preference to the Viscount, which, with its four turboprops, 
seemed a much more suitable choice. At a time when most 
European airlines are contemplating with some anxiety the costly 
but inevitable process of acquiring new and more competitive 
equipment, we reasoned, it seemed unnecessarily timid to start 
from scratch with piston engines. Delivery dates, he replied, were 
the prime consideration: the four Convairs would be ready for 
delivery between May and July, whereas Viscount 700s would not 
have been available until more than a year later. Another con- 
sideration was that Lufthansa’s commercial inexperience would 
itself place the company at a disadvantage in competing with the 


We gathered that Luftag expects little 
difficulty in recruiting suitable personnel. 
Already there is something more than a 
skeleton staff—a total of 200 employees, of 
whom engineering and operational staff com- 
prise about 35 per cent; administration, traffic, 
communications, legal and clerical depart- 
ments account for the remainder. Initial 
training of pilots is already in progress. Four 
former Lufthansa captains are studying for 
their commercial licences with A.S.T. at 
Hamble and a Link Trainer has been installed 
in Luftag’s Cologne offices to ensure that a further intake of these 
veterans (30 pre-war German airline pilots have been recruited, 
all in their forties) will be capable of picking up the threads. The 
next move will be to take on about 20 former Luftwaffe transport 
pilots. All future German airline crews will be trained from the 
ab initio stage and it :s intended to set up a school for this pur , 

The airline will be able to draw on German industry for a 
sufficient number of engineering personnel. An additional source 
of skilled labour is the large body of German technicians directly 
employed on aircraft by the occupying air forces or by the foreign 
airlines. Ing. Hoeltje is anxious to negotiate the largest possible 
number of interline agreements for joint servicing and pooling of 
spares and he is already arranging to send out German mechanics 
for technical courses of two or three weeks’ duration in the work- 
shops of other airlines. He was, incidentally, due to arrive in 
London last week to consult Mr. Beverley Shenstone, B.E.A.’s 
chief engineer, on this very subject. 

Hamburg has been chosen as the future base of Lufthansa. 
Under construction there are two large hangars which should be 
capable of accommodating any type of aircraft ordered in the 
foreseeable future (“including the Comet 3 and Vickers 1000,” said 
Ing. Hoeltje). The dimensions are: uninterrupted span, 360ft; 
height, 47ft; width, 165ft. Half the apron area has been laid, the 
foundations are down and some girders have been erected; as on 
most German industrial projects, work is going on day and night 
and the buildings are expected to be ready by the end of next 
month. 

So far as future operations are concerned, all Luftag’s planning 
hinges on one question as yet unanswered—when will the Bonn 
Convention be ratified? The same question is asked by the score 
of airline operators now exercising fifth- and sixth-freedom traffic 
rights at German airport, and, it is estimated, taking well over 
£12m annually in German currency. 

These “guest” airlines, who will retain their present traffic rights 
until the Federal Republic has negotiated bilateral agreements with 
their respective governments, include Air France, B.E.A., B.O.A.C., 
K.L.M., P.A.W.A., Sabena, S.A.S., Swisszir, T.C.A., T.W.A., and 
Qantas. 

Lufthansa carried over 30 per cent of pre-war European air 
traffic, and was among the leaders in long-haul operations, but 
the process of regaining this status will be a gradual one. The 
small fleet ordered for the new Lufthansa will initially be used 
only on a few key routes. Regional services with Convairs will 
be inaugurated first, possibly between Hamburg and the capitals 
of Britain, France, Italy and Switzerland. When the four Super 
Constellations become available in the summer of 1955, it is 
intended to extend German services to the competitive but 
profitable North Atlantic route. Luftag’s executives feel it would 
be a mistake to disperse their small number of aircraft over a large 
network, and the emphasis will at first be on frequency of service 
rather than variety of destination. R. B. 
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CIRRUS-AUTOCAR SPRAYER 


THe makers of the Autocar Sprayer, Auster Aircraft, 
Ltd., of Rearsby, Leicestershire, have issued new 
information about this, their latest, spraying product. 
Powered by a Cirrus Major 3 engine of 155 h.p., the 
aircraft has a considerable reserve of power which is 
useful for operation from unprepared strips and par- 
ticularly for the safety factor it provides during spraying, 
both for making steep turns and in hilly or obstructed 
areas 

Two versions are available: a single-seater, carrying a 
70 Imp. (85 U.S.) gallon tank; and a two-seater, intended 
for seasonal spraying duties, with a 48 Imp. (58 U.S.) 
gallon tank in the rear part of the cabin. The latter 
type can be used for ordinary flying duties outside the 
spraying season, and the passenger seat makes it par- 
ticularly useful for anti-locust work, in which it is often 
advantageous to have an observer in addition to the 
pilot. 

During spraying, the high-lift split flaps are set at 
take-off position. In addition to the aerodynamic 
advantage the turbulent downwash of slipstream helps 
to carry the spray to the underside crop leaves. The 
spray-boom, of 17ft span, has 20 nozzles, available in 
three different sizes. Spraying rate can be varied up to 
3} gallons per acre. 

Leading Data for Autocar Sprayer at 2,520 Ib a.u.w.:— 
Wing and power loadings (70-gal version), 13.6 lb/sq ft 
and 16.25 lb/h.p. respectively. Max. cruising speed 
84 m.p.h. Landing run, 130 yd. Take-off run, 5 m.p.h. 
wind, 220 yd. Fuel consumption during spraying, 8 imp. gall/hr. 
Effective swath-width flying 5ft a.g.l., 45ft. Recommended spraying 
speed range, 50-75 m.p.h. 


TWIN NAVION DEVELOPMENT 


HE exclusive rights for the conversion of Ryan Navions to 
Riley Twin configuration has been acquired by Temco Air- 
craft Corporation of Dallas, Texas, from Dauby Equipment Co., 
of Los Angeles, California. Temco has already converted a con- 
siderable number of Navions; this transaction means that Dauby 
will now drop out of the group. Riley Aircraft Corporation will 


R.Ae.C. DINNER TO 


BRITISH Air Racing Champion for 1953 was S/L. Jimmy 
Rush, A.F.C., and on January 27th a dinner was given at 
the Royal Acro Club in his honour and in that of the winner of 
the King’s Cup, Pat Fillingham. Among those present in a full 
house was the Minister of Transport and Civil Aviation, Mr. 
Lennox-Boyd, who is also a member of the Club. Formally in- 
troduced by the chairman, Mr. Kenneth Davies, he congratu- 
lated S/L. Rush and presented the Championship Trophy. To 
this prize the Minister added one of his own—a cigar given to 
him by Mr. Churchill. 

In an excellent speech following the presentation, Jimmy Rush 
spoke of the honour not only to himself and his family but to 
Newcastle. He recalled an occasion when, as a lad, he had talked 
to Capt. F. L. Barnard, who was taking part in the round-Britain 
King’s Cup Race of 1925 (which he eventually won in his A.W. 
Siskin V). As a direct result of what was said, the lad determined 
that he would one day fly, and perhaps race. 


Auster J5G Autocar Sprayer, one of two purchased by the newly-formed French 
company Air-Agro-Maroc of Casablanca. (Below) The Riley Twin (two 150 h.p. 
Lycomings) is the outcome of engineering and conversion rights for modifying 
Ryan Navions. A contract with Riley Aircraft Sales Company calls for 100 conversions 
at the Temco Aircraft Corporation's Grenville factory by May of this year. 


continue to handle sales and distribution of Temco-converted 
Riley Twins under a separate contract agreement. 

The standard conversion requires 450 new parts, which are 
made by Temco. In addition, the company is now incorporating 
two further modifications; these are, first, 150 h.p. Lycoming 
engines (instead of 140 h.p.) with redesigned cowlings, larger 
spinners and improved exhaust system and, secondly, an increase 
of 400 Ib in maximum all-up weight (to 3,350 Ib) by structural 
and undercarriage strengthening. The useful load is thus in- 
creased to 1,000 lb; this does not include accessories and radio 
equipment. 


RACING CHAMPION 


S/L. Rush then referred to his early racing experiences and to 
those who had been responsible for the organization of the 
events. Especially he recalled the Isle of Man race and the work 
of W/C. Rex Stocken. He paid a tribute to the experts at the 
time he took up racing—Geoffrey de Havilland, Alex Henshaw, 
Tommy Rose and others; then, speaking of races of the last few 
years, he said that a special word of praise was due to the 
Swansea and District Flying Club. In spite of repeated bad luck 
with the weather, they were still running the Welsh Air Derby; 
they were a grand club. 

The champion then went on to speak of the excellent work of 
the Royal Aero Club racing committee—and particularly that of 
Col. Preston—and referred, amid laughter, to the handicappers 
as “the rock on which air racing was based.” However pent u 
one felt on the starting line, the presence of Philip Mayne with 
his flag and his smile of recognition as one’s turn to take off 
came up, always made one feel better. (Earlier in the evening, 
incidentally, Mr. Mayne had “flagged-off” the dinner at the soup 
course.) 

S/L. Rush referred to the young pilot who he has taken under 
his wing, and he suggested that each old hand should similarly 
sponsor a young man who was keen to fly. He concluded with 
the promise that, in spite of rumours of his impending retirement 
from air racing, he would defend his title this season. 

Pat Fillingham was next called to his feet, and congratulated 
Jimmy Rush on a well deserved win—he had been racing longer 
than any of the others. Mr. Fillingham also proposed a toast in 
honour of the Kemsley Trust, without which there would be no 
racing and thus no dinner that evening. 

Appropriately, the Throttle Benders’ Union was well repre- 
sented at the dinner, and in addition to Jimmy Rush we were 
pleased to note that Tony Cole, recently returned from 
Rhodesia, was present, with Somers, Dunkerley and Paine. 

Col. Preston took advantage of the appropriate occasion to 
ennounce briefly the recipients of Royal Aero Club Trophies and 
Gold and Silver Medals for the year. These are listed, together 
with portraits, in the “From all Quarters” pages of this issue. 


S/L. Jimmy Rush receives the British Air Racing Championship Trophy for 
1953 from the Minister of Transport and Civil Aviation, Mr. Lennox-Boyd. 
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Royal Air Force and 
Fleet Air Arm News 


No. 6 Squadron Celebrates 


UAL celebrations held in Amman and 

London last Sunday marked the 40th 
anniversary of the formation of No. 6 
Squadron, under Major J. W. H. Becke 
on January 31st, 1914. In Amman, where 
No. 6 is now based, the unit was presented 
with its Queen’s Standard by the C-in-C. 
Middle East Air Force, Air Marshal 
C. B. R. Pelly. In London the celebra- 
tions took the form of a reunion dinner, 
under the chairmanship of W/C. D. 


Crowley-Milling, held at the Belfry Club. . 


Of the 40 years of its existence, No. 6 
Squadron has spent no fewer than 35 
abroad, mostly in the Middle East. 

The guest of honour in London was 
Air Chief Marshal Sir William F. Dick- 
son, the Chief of the Air Staff, and 
eight previous commanding officers were 
present, including Air Chief Marshal Sir 
Arthur Barratt, C.O. in 1916-17. 

W/C. Crowley-Milling, proposing the 
toast of No. 6 Squadron, read a number 
of congratulatory messages, including one 
from the Prime Minister. Looking round 
the number of high-ranking officers 
present, he observed that No. 6 Squadron 
had always been known as “the nursery of 
the Air Staff.” He then gave the toast— 
“No. 6 Squadron, one of the oldest units 
in the youngest service.” 

S/L. P. A. Kennedy, who replied, gave 
a brief résumé of the squadron’s history, 
stressing particularly the period from El 
Alamein onwards when the unit did such 
remarkable work on their Hurricane 2Ds 
with 40 mm cannon. This brought them 
the name of “Flying Tin-openers” (a 
winged tin-opener was suspended over 
the top table at the Belfry Club). He 
said the squadron has achieved a quite 
unbeatable record of service in the Middle 
East and remarked that it is soon to have 
its Vampires replaced by Venoms. 

Lord Dowding and Sir Arthur Barratt 
both gave accounts of what service was 


FOR ROYAL VISITORS: The special R.A.A.F. Dakota for the use of the Queen during her stay in 
Australia. The crew are: S/L. J. G. Cornish (captain), Nursing Sister G. Bury (hostess), S/L. C. 
W. Brackenridge (navigator), F/L. T. C. McGrath (signaller) and P/O. J. R. Newson (co-pilot). 


like in No. 6 in what Sir Arthur termed 
the “pre-deluge” period. Lord Dowding 
gave the assembled company a very clear 
picture of life in the Royal Flying Corps 
in France in 1914 and Sir Arthur dis- 
cussed at some length the military virtues 
—or otherwise—of the B.E.2C and the 
R.E.8. He refused, however, to make any 
comment on a certain landing made in a 
tree by one Capt. A. S. Barratt. 

Sir William Dickson, speaking for the 
R.A.F., was at his very best. He praised 
No. 6 Squadron for its continued main- 
tenance of an offensive spirit and recalled 
how in the last war No. 83 Group learned 
its work from the Desert Air Force, 
which in its turn had got it from No. 6 
Squadron. Referring to those today who 
had a “Maginot Line” outlook, he said 
that No. 6 Squadron’s strategy of “taking 
the war into the other chap’s country” 
was the right one. He made it known that 
he was shortly going to the Middle East 
and would call on the squadron at 
Amman. Sir William also referred in a 
very appreciative manner to Flight’s his- 
tory of No. 6 Squadron. (Sketches of the 
unit’s aircraft from this history were used 
to decorate the menu card.) 

At the tables anecdotes were being told 
on all sides, many of them being brought 
to mind as guests looked through the 
squadron albums which, with some of the 
silver, had been brought to Britain for 


COMMANDERS AND A GUEST: A’group of commanding officers of No. 6 Squadron with the Chief 


of the Air Staff. (See ‘No. 6 Squadron Celebrates’’.) Front row: A. Cdre. H. M. Massey, Air Chief 
Marshall Sir William F. Dickson, Air Chief Marshal Sir Arthur Barratt and A. Cdre. A. G. Adnams. 
Back row: S/L. P. A. Kennedy, S/L. R. H. Langdon Davies, A. Cdre. C. R. Cox, A. Cdre. W. E. G. 

Mann and W/C. D. Crowley-Milling. 


“Flight’’ photograph 


the occasion. The best we overheard was 
of a pilot who landed by the side of a 
scarecrow to ask the way! 

No. 6 Squadron has a number of war 
honours, some earned in the Middle East 
between the wars. These M.E. honours 
are not allowed to go on the Standard; 
those selected are: Western Front, 1914- 
18; Neuve Chapelle; Ypres, 1915; 
Somme, 1916; Amiens, Hindenburg Line; 
Egypt and Libya, 1940-43; El Alamein; 
Italy, 1944-45. 


R.A.F. Cresta Wins 


N the Cresta Run last Saturday the 

R.A.F. won the race for four-rider 
teams with an aggregate time of 429.4 sec, 
the Army’s time was 433.1 sec and the 
Navy’s 440.6 sec. 

F/L. C. M. C. Mitchell, with a near- 
record time of 45.8 sec easily held the 
Inter-Services Skeleton Championship, 
which he won last year, and was awarded 
the Lord Trenchard Challenge Cup. 

The course was 856 yards long, with a 
drop of 332 feet. 


Handley Page Recognition Trophy 


THE winners in the Handley Page 
Trophy aircraft recognition competi- 
tion, held in the Science Museum on 
January 30th (see Flight, January 29th) 
were the Metropolitan Area R.O.C. team, 
with 134 points out of 150; runners-up 
were the R.A.F. St. Eval “B” team, 
Coastal Command, with 126 points. 
Highest individual scorer was F/O. L. 
Naile, of R.A.F. Linton-on-Ouse, who 
gained 48 points out of 50. A photograph 
of the trophy appears overleaf. 


Jet Accident Rate 


KEEN appreciation of the true facts 
about the accident rate in the Royal 
Air Force was shown in the House of 
Commons last week when, in reply to a 
question by Col. Sir Leonard Ropner 
(Con., Barkston Ash), it was stated by Mr. 
George Ward, Under-Secretary for Air, 
that in the United Kingdom in 1953 there 
were 91 fatal accidents to R.A.F. jet air- 
craft in which 112 personnel lost their 
lives. These figures were slightly lower 
than the comparable figures for 1952, 
although the number of hours flown dur- 
ing the year was about one-third greater. 

Sir Leonard wondered whether training 
should not be extended on slower and 
“easier” aircraft over a longer period before 
young pilots were allowed to fly jet types. 
Mr. Ward did not think that was the 
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answer. On the contrary, it might well be 
that the step from the slower light aircraft 
to the jet was too big. He drew attention 
to the introduction of the Provost/ Vampire 
training sequence and added that the in- 
troduction as an experiment of a basic jet 
trainer was being considered. 

Mr. Frank Beswick (Lab., Uxbridge) 
asked whether it could be said what pro- 
portion of accidents was caused by human 
error, and whether there was any struc- 
tural cause to account for a significant 
number of accidents. 

Mr. Ward thought it quite impossible 
to put one’s finger on any one feature that 
was common to all accidents. 

Mr. Philip Noel-Baker (Lab., Derby 
South) asked how the figures of jet acci- 
dents compared with fatal accidents in 
piston-engined types. 

Mr. Ward replied that the fatality-rate 
in jet accidents during 1953 was roughly 
one-half of the lowest fatal-accident rate 
for the Spitfire when in comparable service. 

This statement made an _ extremely 
favourable impression on the House, and 
the loud cheering that followed was clearly 
intended as a tribute to the high standard 
of flying instruction and airmanship in the 
Royal Air Force. 


Training-Carrier Changes 


OMPREHENSIVE changes in the em- 

ployment of our available aircraft 
carriers are announced by the Admiralty. 
The principal alteration is the substitution 
by light fleet carriers of the fleet carriers 
now forming the Home Fleet Training 
Squadron. The squadron at present con- 
sists of H.M.S. Implacable (flagship of 
Rear-Admiral W. L. G. Adams, O.B.E., 
Flag Officer Training Squadron) and 
H.M.S. Indefatigable. 

The replacement will be by three 
Colossus class ships: H.M.S. Theseus, 
now Home Fleet; H.M.S. Glory, at present 
in the Mediterranean; H.M.S. Ocean, now 
at Devonport, where she returned at the 
end of last year after two-and-a-half years’ 
service in the Far East. 

These Colossus class carriers are to be 
fitted out as instructional ships in H.M. 
Dockyards and will eventually be replaced 
in the peacetime seagoing fleet by the new 
Hermes class, three of which—Centaur, 
Albion, and Bulwark—are nearing com- 
pletion. Centaur is now in Portsmouth 
dockyard being fitted with the new 
“angled” deck and will be the first of the 
new class to go into service. 

The changeover will take some time. 


Cranwell. 
R.A.F. College. 
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RECOGNITION TROPHY: The 20-inch-span model of the H.P. Victor presented by Sir Frederick 
Handley Page as a trophy for the annual R.A.F. aircraft recognition contest. Results appear on 
page 167. 


Alterations to Ocean and Theseus will be 
started immediately and these two ships 
are expected to be ready to relieve Implac- 
able in June. Work on Glory will start in 
August and she should join the Training 
Squadron by about mid-November, free- 
ing Indefatigable for other duties. 

The changeover from fleet to light fleet 
carriers will have the effect of bringing to 
the Training Squadron three light aircraft 
carriers capable of being rapidly brought 
into operational service for trade protec- 
tion in an emergency, and of making some 
of the men now serving in the fleet carriers 
available to man the new Hermes-class 
ships, and ultimately the new Ark Royal, 
now building at Birkenhead. 

The Training Squadron normally pro- 
vides initial sea training for more than a 
thousand General Service and National 
Service personnel of executive and special- 
ist branches and some men who have been 
selected for commissions from the lower 
deck (Upper Yardmen). The squadron is 
based at Portland but frequently under- 
takes short cruises and participates in exer- 
cises with the Home Fleet. In March, 
Implacable and Indefatigable will leave the 
United Kingdom on their final cruise as 
ships of the Training Squadron. They will 
visit Gibraltar and take part in exercises in 
the Western Mediterranean, returning to 
Portland early in April. 


R.Aux.A.F. Appointment 
TH appointment is announced of S/L. 

S. Kirtley to command No. 611 (West 
Lancashire) Squadron, R.Aux.A.F., at 
Hooton Park, Little Sutton, Wirral. 

S/L. Kirtley, who is a Regular officer, 
joined the R.AF.V.R. as a_ wireless 
operator/air gunner in 1940 but remustered 
for pilot training and was commissioned 
in 1941. His wartime service included a 
spell of duty as an instructor in Alabama 
and at No. 5 (Pilots) A.F.U. in Britain; 
all his operational flying was with No. 118 
Squadron. 

Since the war S/L. Kirtley has had a 
number of varied appointments including 
more instructing and an overseas tour. 


Reunions 


‘THE eighth annual reunion dinner of 
No. 780 R.N. Squadron is arranged for 
Friday, March 19th, and will be held at 
Simpsons in the Strand, London. Details 
from Cdr. J. Goodyear, Northolt Airport, 
Ruislip, Middlesex. 

To celebrate the 21st anniversary of the 
founding of the R.A.F. Yacht Club, a 
dinner and dance is to be held at the Hyde 
Park Hotel, Knightsbridge, London, S.W.1, 
on Friday, March 19th. Tickets—two 
guineas each—may be had from the Secre- 
tary, R.A.F. Yacht Club, Riverside House, 
Hamble, Southampton. 


COMMONWEALTH LINKS: (Left) Mr. A. J. Black, Director of Studies, R.A.A.F. College, Point Cook, visits 


With him are A. Cdre. H. Eeles, Commandant, and Mr. A. Constant, Director of Studies at the 


(Below) Air Marshal Sir Clifford Sanderson, C-in-C. Far East Force, bids farewell to No. 83 
Squadron at Tengah airfield, Malaya, before the unit started on its journey to Britain. With his back to the 
camera is the C.O., S/L. W. C. Sinclair, A.F.C. No. 83 Squadron's duties in Malaya have been taken over 
by No. 7 Squadron (S/L. D. S. Saunders). 
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GEARS 


OF ENDURANCE, 
QUALITY 


WE ARE 
EXPERTS IN 
PUNCTUAL 
PERFECTION 


Ss. E. OPPERMAN LTD. 
f Stirling Corner (A.l. Route), Boreham Wood, 
Herts., England. Phone: Elstree 2021 


Most of the famous aircraft of the 
last thirty years, including the 
immortal Spitfires, Hurricanes 
and the Wellingtons of the war 
period, used Airscrew propellers. 
The Princess, Comet, Viking, 
Apollo, S-55 and HP80 all use 


Airscrew fans. The designers of a 
tomorrow’s aircraft too, are aided =! \- 
by Airscrew mouldings, wind 
and smoke tunnels, fans and coe nd 
propellers. 
THE AIRSCREW COMPANY ks 
L. ROBINSON & CO. (GILLINGHAM) LTD. 
London Chambers, GILLINGHAM, KENT. Phone 5282 & JICWOOD LTD eS 
WEYBRIDGE - SURREY 


Telephone: Weybridge 1600 - Telegrams: Airscrew, Weybridge 
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Ru Ben! LTO., MILKSTONE Phone: Rochdale 2237 (5 lines) 
SPRING WORKS, ROCHDALE Grams: “Rilospring™’ Rochdale 


FLIGHT 


ust 4 
scratch 


but it 


\ 
damage 
Protect precision-ground parts, 


expensive components, crankshafts, airscrews, 

turbine blades, injection equipment and projecting 

members of machines, by covering or lapping with Black Seal 

Waterproof Fabric Tape. Wherever high-value products are 

handléd, transported, stored and assembled, the resilient strength 

of Black Seal provides dependable protection at comparatively 
low cost. 


BLAGE SEAL 
Glossy WATERPROOF Fabric Tape 


prevents damage 


Samples gladly from 


CCl, IFV, PPCO, IEME, and 
Admiralty (K1359) require- 
ments. 


John Gosheron & Co Ltd Gayford Road London WI12 
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A typical N.B.D. 
Rotary Transformer 


Manufacturers of : 


ROTARY TRANSFORMERS 
AIRCRAFT GENERATORS 


and 


AUTOMATIC CARBON PILE 
VOLTAGE REGULATORS 


ELECTRICAL PLANT SPECIALISTS 


WEWTON BROTHERS wensy) LIMITED 


MEAD WORES ALFRETON £8040 
TELEPHONE 47476 LINES) TELEGRAMS OT MANO. 
OFFICE IMPERIAL BUILDINGS. Se SINGEWaT wc? 


THE ORIGINAL 
PORTABLE ELECTRIC 
HANDSAW 


Made by 


SCINTILLA SA 


Switzerland 


SCINTILLA LIMITED 
Lesto Division 
20 Carlisle Road, London, N.W.9 
Tel.: Colindale 8844 


Proved by test... 
Backed 


WOODS + ALUMINIUM 

BRASS + SHEET STEEL 

PLASTICS + HARDBOARD 

REINFORCED GLASS FIBRE 
etc. 


The LESTO Electric Handsaw 
is a superb example of the 
Swiss genius for precision tool- 
making. It cuts all shapes, 
no matter how complicated, at 
an amazing speed. Com- 
pactly designed, and weighing 
only 5} Ib. foreasy one-handed 
operations, it is a tool which 
will repay its purchase price 
many times over. As _ the 
result of many years of re- 
search, a range of 12 blades is 
available for specific use with 
metals, woods, plastics or 
hardboards. Fuller details of 
the Lesto range of portable 
electric tools, including Nib- 
blers and Shears, are available 
on request. 


PRECISION CUTTING OF 
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PRESS DAY — Classified advertisement 
“copy’’ should reach Head Office by 
FIRST POST THURSDAY for publication 
in the following week's issue subject to 
space being available. 


AIRCRAFT ENGINEER 


FLIGHT 


CLASSIFIED ADVERTISEMENTS 


Special rates for Auctions, 
Announcements, Tenders 5/- per line, minimum 10/- 
All advertisements must be strictly 


Advertisement Rates. 4 - per line, minimum 8/-, average line contains 6-7 words. 
Contracts, Patents, Legal and Official Notices, Public 

Each paragraph is charged separately, name and address must be counted. 
addressed to FLIGHT Classitied Advertisement Dept., Dorset House, Stamford Street, 


prepaid and should be 
London, 8.E.1 
P 


Orders an’ cheques sent in payment for advertisements should be made payable to Iliffe & Sons, Ltd., 


and crossed & Co 


Trade Advertisers who use these columns regularly are allowed a discount of 5°, for 13, 10% for 26 and 15% 
consecutive insertion orders. Full particulars will be sent on application. 

Box Numbers. For the convenience of private advertisers, Box Number facilities are available at an additiona 
charge for 2 words plus 1/- extra to defray the cost of registration and postage, 
advertisement charge. Replies should be addressed to 


London, 8.E.1 


The Publishers retain the right to refuse or withdraw advertisements at their discretion and do not accept liability 
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for delay in publication or for clerical or printer's errors although every care is taken to avoid mistakes 


Situations Vacant. The engagement of persons answering these advertisements must be made through the local 
office of the Ministry of Labour and National Service etc. if the applicant is a man aged 15-64 or a woman 
unless he or she or the employer is excepted from the provisions of The Notification ot 


aged 18-59 inclusive, 
Vacancies Order 


for 


which must be added to the 
“Box 0000, c/o Flight,’ Dorset House, Stamford Street, 


ROLLASON'S 
CofA. RENEWALS 


UNDER A.R.B. APPROVAL 
Combining 
LOW COST 
with 
FIRST CLASS WORKMANSHIP 
QUOTATIONS ON REQUEST 


ENGINE OVERHAULS 


CAN BE ARRANGED TO 
COINCIDE WITH THE ABOVE OR 


tHE EXCHANGE oF 


YOUR TIME EXPIRED UNIT FOR 
A COMPLETELY OVERHAULED 


D.H. GIPSY MAJOR 
D.H. GIPSY VI 
D.H. GIPSY QUEEN Ill 


Write to 


W. A. ROLLASON LTD. 
Croydon Airport, Surrey 


Telephone : CROyden 5151/4 
Cables: ROLLAIR, CROYDON 


AIRCRAFT FOR SALE 


CLERKENWELL SCREWS 
109, CLERKENWELL RD., LONDON, E.C.1 
HOLborn 1215 and 6504 
London’s largest stockists of B.A. 
screws and nuts, (BA to 16BA in 
brass and steel. 

Send for free lists Largest trade discounts 
ENQUIRIES WELCOMED 


FOR EXPORT 
TIGER MOTH Mark 2 


AIRCRAFT 
Completely reconditioned and superbly finished 
C.1.F. Prices per return. 
MUIR & ADIE LIMITED 


CROYDON AIRPORT, SURREY, ENG. 
Cables: MUIRAIR, CROYDON 


W. S. SHACKLETON, LTD. 
HANDLEY PAGE 
MARATHONS! 
MARATHONS!! 
MARATHONS!!! 
By speci:! arrangement with 
B.O.A.C. 
In conjunction with the owners 
WEST AFRICAN AIRWAYS CORPORATION 
E have been granted the sole selling rights for the 
fleet of six Handley Page Marathon aircraft—the 


first ever to reach the secondhand market. 
"THERE is a most complete spares backing. 


For sale as a fleet or as individual aircraft. 


Tver beautiful 18-passenger all-metal, high wing 
aircraft are now thoroughly proven, having total 
hewrs varying from 350 to 1,250 approximately. 
COMPL -ETE airline radio of the latest type and auto- 
matic pilot. Each fitted four Gipsy Queen 70-4 
engines as used on the Dove. Maximum total authorised 
now 18,250 Ib 
S. SHACKLETON, Ltd., 175 Piccadilly, London, 
¢ W.1. Tel.: HYDe Park 2448-9. Cables: ““Shack- 
hud,” London. {0070 


R. K. DUNDAS, LTD. 


(Europe’s largest stockists of reconditioned 
usters) 


WE can supply aircraft of every description for every 
use. We also supply aircraft engines and aircraft 
spare parts in quantity, in fact whatever your acro- 
_— needs may be, we are sure to be able to meet 
them. 
UR prices are reasonable and our sales service 
second to none. 
ADDRESS your enquiries to:— 


R. 
K. 


Lrd., 


29 BURY STREET, St. James’ Sy London, S.W.1. 
Cables: ““Dundasaero, London.” 
ROYDON AIRPORT. CRO. 7744. Cables: 
“Dundasaero, Croydon.” [0559 


FOR SALE 
(will accept C-47Bs in exchange) 


ELVE de Havilland Doves 104, Gipsy Queen 70-3 
engines, though most bulletins on conversion to 70-4 
have been incorporated. 
VERAGE total airframe flight time approximately 
1,500 hours. 
VERAGE total engine flight time also low. 


ALINE owned. 


FFER includes present stock inventory, spare 
engines, propellers, accessories, test and overhaul 
eunipment, etc. 


WRITE to: 


CASILLA 147-D 
SANTIAGO, CHILE. [1589 


ARTWRIGHT HAMILTON AVIATION DIVI- 
SION offer 
ARGE selection of aeroplanes including Yorks, 
Oxfords, Austers, Proctors, Tiger Moths, also other 
light aircraft suitable for private fiving and clubs. Com- 
prehensive spares service available. 282 Kensington 
Hich Street, W.14. WEStern 0207-8. (0751 
ENDAIR, Croydon Airport, offer: £595, Auster 
Mk. V, low engine hours; £225, Proctor III, low 


engine hours, V.H.F. available-—Vendair, Croydon 
5777. [060. 


1S CHESTERFIELD ST., W.! 


Telephone : GROsvenor 484! 


AIRWORK 


AIRCRAFT SALES 


since 1930 


Consult us with confidence 
before Buying or Selling 
any type of Aircraft. You 


pay nothing for our 


advice and experience. 


We advertise for sale only 
aircraft available on our 
own premises or for 
which we have the sole 


selling rights. 
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FLYING BOOTS 


Lined throughout with soft lux- 


urious Sheepskin, these excellent 
boots have all leather uppers, 
leather sole, rubber heel, strap and 
buckle adjustment and exclusive 
calf retaining strap 


Sizes, Lodies 5-7 Gents $-12 £5-9-6 


Terms to Flying Clubs Trade supplied 
Send 3d. im stomps for illustrated catalogue 


D. LEWIS LTD. (DEPT. F.) 


124 GT. PORTLAND ST., LONDON, W.! 
Tel. Museurn 43/4 Groms: Aviokit, Wesdo, London 


BLACKBURN & GENERAL 
AIRCRAFT LTD. 


LONDON DESIGN OFFICE 
63, OLD BROMPTON RD., 
LONDON, S.W.7 


VACANCIES EXIST 
for the following staff to join an 
expanding design team. 
STRESSMEN—Senior and Junior with 
aircraft experience. 
SECTION LEADERS—Aircraft design 
experience essential. 
DRAUGHTSMEN—Aircraft 
experience essential. 
WEIGHT ENGINEER—With aircraft 
experience. 
Interesting work and excellent 
prospects for the right type of man. 
Every opportunity for advancement. 
Congenial working conditions. 
Please write to Manager at above address. 


SENIOR 


WIRE 
THREAD INSERTS 


FOR NEW DESIGNS 
AND SALVAGE 


CROSS MFG. CO. (1938) LTD. 
COMBE DOWN, BATH 


Tel.: COMBE DOWN, 2355/6 


FLIGHT 


AIRCRAFT WANTED 


AEROSERVICES (LONDON) LIMITED 
Require DAKOTA AIRCRAFT for CASH. 
Principals only, please post detailed Specification to:— 
CROYDON AIRPORT, 

Surrey, England. [0941 


WANTED, light aircraft, Auster or Piper Cub, with 
term C. of A.—R. Smith, 
1591 


Wilt 
M PHIBIAN wanted, twin-engine Sealand or smaller. 
State age, history, condition, specification, price, 
place delivery, etc., to Box 3185. 1593 
UR demand for good used aircraft of all descriptions 
is very great. Operators or owners wishing to dis- 
pose of aircraft, engines, or anything acronautical, are 
asked to communicate at once to:— 
K. DUNDAS, Ltd., 29 Bury Street, London, 
$.W.1 
Wit 2848. Cables: “Dundasaero, Piccy, London.” 


((ROYDON AIRPORT. CRO. 7744. 
[0558 


AIRCRAFT ACCESSORIES AND 
ENGINES 


(LONDON) LIMITED 
AKOTA OPERATO 
Please we note that the Engine Exchange Scheme 
which became operative as from January Ist, 1954, 
costs only slightly more than normal overhaul cost. A 
contract price will be quoted on request from operators 
only 
A similar Exchange Scheme is available for Carburettors 
Stromberg PD12F5 or PD12H4). 
AUSTER OWNERS—Please note that an Engine 
Exchange Scheme for Lycoming engines series 0-290-3 
is also in operation. An engine change can be effected 
the same day fiv-in to Crovdon Airport 
AEROSERVICES LONDON) LIMITED 
CROYDON AIRPORT, 


Surrey 
Tel.: CROydon 9373. Cables: Aeroserv, Croydon. [0942 


A J. WALTER 


Wwe were laboriously composing a list of C47 spares 
for inclusion in this advertisement. 
HOWEVER, it occurs to us that nearly all our clients 
have a C47 parts catalogue and therefore there 
seems little point in reprinting same in these columns 
during the next few months 
F your requirement is for C47 spares, then contact us 
straight away for you will save both your time and 
ours 
J}. WALTER, Gatwick Airport, Horley, Surrey 
* Tel.: Horley 1420 and 1510, Ext. 105. Cables: 
“Cwbeng, London.” [0268 
ENDAIR, Croydon Airport, suppliers of aircraft 
components, engines and ancillary equipment for 
British and American aircraft.—Vendair, Croydon foe 


AIRCRAFT ACCESSORIES AND 
ENGINES WANTED 


AEROSERVICES (LONDON) LIMITED 
WILL buy for CASH time-expired Pratt & Whitney 
Engines Series R.1830 
Principals only, please post details to:— 
CROYDON AIRPORT, 
Surrey, England. 
Tel.: CROydon 9373. Cables: Aecroserv, 


AIRCRAFT SERVICING 


EPAIRS and C. of A. overhaul for all types of air- 
craft.—Brooklands Aviation, Ltd., Civil Repair 
Service, Sywell Aecrodrome, Northampton. Tel.: 
Moulton 3218. [0307 


CLUBS 


R EDHILL FLYING CLUB 


EARN to fly at Redhill Aerodrome, Surrey, South 
London's nearest flying centre, 23 miles from Hyde 
Perk Corner, £3/10'- per hour dual; from £2/10/- solo; 
instrument flying, instructors’ and advanced courses. 
Attractive clubhouse with full catering facilities.—Tel. : 
Nutfield Ridge 2245 [0347 
ONDONERS! Your most accessible and reasonable 
club. M.C.A. approved courses. Austers 45/- hour, 
trial lesson 17/6. Phone Penguin Flying Club, Vic. 1300 
[0285 


CONSULTANTS 


GFovur CAPT. E. L. MOLE, B.Sc., A.F.R.Ae.S 
31 Dover St., London, W.1. Gro. 5902. {0400 
ING COMMANDER R. H STOCKEN, 
F.R.Ac.S., Eagle House, 109 Jermyn St., London, 
S.W.1. Tel.: Whitehall 8863 [0419 
R K. DUNDAS, Ltd., have been giving the correct 
* answer to aviation problems for twenty years. 


Technical Operations. Marketing. 20 
Bury Street, London, $.W.1. WHI. 2848. [0569 


SUPERINTENDENT 


REQUIRED BY LARGE FACTORY 


in the Midlands to take charge of 
departments engaged on sub-assem- 
blies and assemblies of new produc- 
tion aircraft radial engines and also 
departments engaged on repair and 
overhaul of same type of engine. 


Reply in detail, listing experience, 
ability, qualifications and salary 
required, to 

Box AC 87006 
SAMSON CLARKS 
57/61 Mortimer Street 
London W.1 


Bennett's 
Complete Air 
Navigator 


* By Air Vice-Marshal 

Gth Edition ©. 

C.B., C.B.E., D.S.0., 
F.R.Ae.S. 


Regarded as one of the stand- 
ard works on the subject, 
this book has now been re- 
vised and new graphs of 

typical aircraft performance | Commend it to all 
curves have been added. The its soundness, prac- 
M.C.A. pamphiet on “The 
Flight Navigator's Licence” Aeronautics. 
has now replaced the old 


. the faithful and 
Appendix |. 464 pages. trusted guide of the 
net. 


Pitman 


Aeroplane 
Parker St. Kingsway London W.C.2 


“We know of no other 
work which could even 
be quoted in the same 
class as this one, and 
we unhesitatingly re- 


x * a x * 


Rectifier for Aircraft Starting 
Workshop use or Battery 
ging 


Available for immediate delivery 
ex stock 


Outputs from 36 volts—10 amps. Up to 28 
volts—300 amps. Constant 


Static or Mobile Installations. 


Staxravia 
BLACKBUSHE AIRPORT 


CAMBERLEY, SURREY 
Tel.: Camberley 1600 


AIRCRAFT SPRING WASHERS 


TO BS. 
SPECIFICATION 
S.P.47 


CROSS MFG. CO. (1938) LTD., COMBE DOWN, BATH 
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FLIGHT 


CLOTHING 


R A.P. and R.N. officers’ uniforms chased; large 

* selection of R.A.F. officers’ kits for sale, new and 
reconditioned.—Fisher’s, Service Outfitters, 85-88 Wel- 
lington St., Woolwich. Tel.: Woolwich 1055. [0567 


CAPACITY AVAILABLE 


EXcCELcis OF CHERTSEY: Direct contractors to 
M.o.S. offer immediate capacity—short or long 
runs—in all departments. 
RAWING OFFICE. Design, development and 
factory layout. 
ACHINE SHOP. Centre capstan and turret 
“ lathes, milling, vertical, horizontal and profile. 
Grinding: internal, external and surface. Drills: single 
and multi spindles. 
ITTING SHOP. Engines, special machine and 
assemblies. 
PLASTICs. Compression and injection mouldings. 


Toor ROOM. Jigs, fixtures and moulds. 


PECIALITIES. Stainless steel tanks and screws, 
hydraulic cylinders and bores, precision and mirror 
finished Range 3/16 in. to 14} in. dia. Oil ways cut 
internal and external, elliptical or figure 8. 
XCELCIS, Mobex Works, Chertsey, Surrey. 
Tel.: Chertsey 3298 and 3369. [1560 
PRECISION engineers. Personal service for proto- 
types, small quantity machined parts and equip- 
ments to drawings and sketches. A.I.D. approved. 
Mech. and Elec.—Cathanode, Ltd., Vineyard Walk, 
Clerkenwell, E.C.1. Tel.: TERminus 2231. {1280 


MISCELLANEOUS 


EW 30ft by 9ft horizontal cylindrical welded }in. 
plate storage tanks available for despatch in two to 
three weeks. 
LSO all other types petrol, oil and water tanks from 
100 to 10,000 gallons. 
ILLIAM R. SELWOOD, Ltd., Chandler’s Ford, 
Hants. Tel. 2275. [1539 


TUITION 


AVIGATION 
mit 


30 CENTRAL CHAMBERS, EALING, W.5 
(Tel.: EALing 8949) 

WE. offer all courses appertaining to pilot/navigator 
licences. Multicolour, lithograph presentation of 

lecture precis to L.C.A.O. standards. 

LS training dept. situated centrally in London. 
Full briefing for instrument rating 25/- per hour. 

Block rate, 10 hours, reduces to 22/6. [0248 


LONDON SCHOOL OF AIR NAVIGATION 


OPFEERS facilities for establishing oneself in a career. 
” Keynote of success is our combined experience 
with personal approach. 
LL aspects of ny navigator qualifications. Our 
individual coaching methods lead to a very high 


ree of pass. 
EW “Home Study” courses excellent alternative. 
Full coverage; unique application; finest of kind, 
modern diagrammatic presentation. 
LIN«: briefing, procedures and R/T. instrument fly- 
ing and refresher. Type ratings—general and specific. 
LL requirements rehabilitation from Services, 
advice without obligation. 
Ovington Square, Knightsbridge, Lond S.W.3. 
3 KEN. 8221. 0277 
OUTHEND - ON - SEA MUNICIPAL AIR 
CENTRE AND FLYING SCHOOL. Winner of 
Lennox-Boyd Trophy for Efficiency, 1953. 
COMPREHENSIVE flying training for all pilots’ 
_licences, ratings and endorsements. Special 
facilities for instrument, night flying and “twin” 
conversions. No entrance fee or subscription. M.T.C.A. 
approved 30-hour course. 
MUNICIPAL Airport, Southend-on-Sea, Essex. 
Rochford 56204 (0453 
LEARN to fly for £24; instructors’ licences and instru- 
ment flying for £3 per hour; night fiyi £4 per 
hour; residence 5 gns. weekly. Approved M.C.A. pri- 
vate pilot’s licence course.—Wiltshire School of Flying, 
Ltd., Thruxton Aerodrome, Andover, Hants. (0253 
F.R.Ae.S., A.R.B.Certs., A.M.I.Mech.E., etc., on 
* “no pass no fee”’ terms; over 95 per cent. successes. 
For details of exams and courses in all branches of aero- 
nautical work, navigation, mechani eng., write for 
144-page handbook, free.—B.1.E.T. (Dept. 702), 29 
Wright's Lane, London, W.8. [0707 
EE! Brochure giving details of courses in all 
branches acro eng. coveri A.F.R.Ae.S., A.R.B. 
Certs., M.C.A. exams, etc. ¢ are the only postal 
training i operated by an industrial organization. 
—Write to E.M.I. Institutes, Postal Division, Dept. 
F26, 43 Grove Park Road, London W.4. [0964 
ERONAUTICAL. Comprehensive full-time tech- 
nical and practical —_ for careers in all branches 
of aviation engineering. iploma course leads to 
interesting executive appointments in civil aviation, 
design and development, draughtsmanship, maintenance, 
etc. Extended courses to prepare for A.F.R.Ae.S. and 
A.M.1.Mech.E. examinations.—Write for prospectus to 
Senior Master, Wik of Aeronautical Engineering, 

London, $.W.3. Flaxman 0021. 


ASSISTANT 


CHIEF INSPECTOR 
REQUIRED 


Highly Qualified, preferably with 
experience on precision mach- 
ined parts and assemblies used 
on Hydraulic and Pneumatic 
equipment. Supervisory experi- 
ence an advantage. 
Salary commensurate with 
ability. 

Excellent Prospects 
Write giving full details of 
experience to :— 
PERSONNEL MANAGER 


DUNLOP RUBBER CO. LTD. 
(AVIATION DIVISION) COVENTRY 


TECHNICAL 
SPECIFICATION 
WRITERS 


Vacancies exist in our Design 
Organisation for writers capable 
of extracting data from Engineers’ 
drawings and expressing it in clear 
and concise English. A methodical 
approach and a thorough knowledge 
of Electrical and/or Hydraulic 
mechanisms are the minimum quali- 
fications fer this interesting and 
progressive post. 

Write in detail, quoting position 
sought, to:— 


THE PERSONNEL DEPARTMENT 
(Technical Employment) 


DE HAVILLAND PROPELLERS 
LIMITED 
HATFIELD, HERTS. 


R.A.F. GABERDINE 
FLYING SUITS 


Not new, but in excellent 
condition—state size. 


92/6 
Brand New 
SHEEPSKIN LINED 


FLYING JACKETS 


“Long type (hip length) 
with belt in supenor quality 
thick pile sheepskin. 

A luxurious garment 


46° 
Peat 115/- 
Ex W.D. Heavy 


Sheepskin lined 
FLYING TROUSERS 
9/6 

PERSONAL SH PPERS WELCJMED 


Cash, Cheque, or P.O. with order. C.0.D. | /- extra 
Satisfaction or money returned 


NORTHERN MAIL ORDER CO. 


(Dept. F2), 152 LEITH WALK, EDINBURGH, 6 


PLANT FOR SALE 


OX AND STEVENS electronic weighing kit, com- 

pletely overhauled by makers. Consists of three 
strain gauge cells, each capable of weighing up to 
50,000 Ib., i.e. an all-up weight of 150,000 lb.—Further 
particulars and price may be obtained from Blackburn 
and General Aircraft, Ltd., Brough, East Yorks. [1536 


PACKING AND SHIPPING 


AND J. PARK, Ltd., 143-9 Fenchurch St., E.C. 
te Tel.: Mansion House 3083. Official packers and 
shippers to the aircraft industry. [0012 
XPORT PACKING SERVICE, Ltd., Imperial 

Buildings, 56 Kingsway, W.C.2. Phone: Chancery 
5121-2-3. Scientific packers to the Services and in- 
dustry. Specialists in the packing of aircraft and aircraft 
components. Approved packers for the Admiralty, 
A.LD., LF.V., C.LA., C.LS., LE.M.S., M.o.S. and 
many foreign Government Departments. [0920 


PUBLIC ANNOUNCEMENTS 
AIR TRANSPORT ADVISORY COUNCIL 


THE Air Transport Advisory Council give notice that 
they have received the undermentioned applications 
to operate scheduled air services :— 

From: Hunting-Clan Air Transport, Ltd., of 5 Fitz- 

hardinge Street, London, W.1: 

Application No. 260. For an inclusive tour service with 

Viking and Dakota aircraft for the carriage as 

passengers of members of the Holiday Fellowship and 

Co-operative Holiday Association between London 

(Bovingdon) and Basle (Mulhouse) at a frequency of 

one service fortnightly, during the period from 

May 30th to August 22nd, 1954, inclusive. 

Application No. 261. For an inclusive tour service with 
iking and Dakota aircraft for the carriage of 

passengers as in Application No. 260 between London 

(Bovingdon) and Munich at a frequency of one service 

fortnightly during the period from June 6th to 

August 29th, 1954, inclusive. 

Application No. 262. For an inclusive tour service with 
Viking and Dakota aircraft for the carriage of 

passengers as in Application No. 260 between London 

(Bovingdon) and Nice (Le Var) at a frequency of one 

service fortnightly during the period from June 13th 

to August 22nd, 1954, inclusive. 

Application No. 263. From Transair, Ltd., of Croydon 

Airport, Surrey, for an inclusive tour service with 

Dakota aircraft for the carriage of children and 

accompanying adults only for Riviera Holiday Schools, 

between leaden (Croydon or Gatwick) and Nice 

(Le Var) at a frequency of from seven to 11 services 

during the period from July 29th to September 9th, 

1954, inclusive. 

Application No. 264. From Hunting-Clan Air Trans- 
port, Ltd., of 5 Fitzhardinge Street, London, W.1, 
for a Colonial coach service with Viscount aircraft for 
the carriage of passengers and supplementary freight 
between London and Singapore and between London 
and Hong Kong, the latter initially by connection 
arranged * Hunting-Clan Air Transport, Ltd., with 
their proposed Singapore service at Bangkok and 
thereafter by a through service, with intermediate 
traffic stops at Malta and Nicosia for traffic to and 
from Singapore and Hong Kong only at an initial 
frequency of one return service to Singapore each 
fortnight, later increasing in accordance with traffic 
demand up to one return service weekly each to 
Singapore and to Hong Kong during a period of 
10 years from April Ist, 1955. 

Application No. 265. From Silver City Airways, Ltd., 
of 1 Great Cumberland Place, London, W.1, for 
a special normal scheduled service with Dakota and 
Bristol 170 aircraft for the carriage of passengers and 
freight between London (Blackbushe) or Ferryfield 
and Baghdad West on 10 flights in each direction in 
connection with the British Trade Fair, Baghdad, 
during the period from September Ist to November 
30th, 1954. 

TH ESE applications will be considered by the Council 

under the terms of reference issued to them by the 

Minister of Civil Aviation on July 30th, 1952. Any 

representations or objections with regard to these appli- 

cations must be made in writing, stating the reasons and 
must reach the Council within 14 days of the date of this 
advertisement, addressed to the Secretary, Air Transport 

Advisory Council, 9 Buckingham Gate, London, S.W.1, 

from whom further details of the applications may be 

obtained. When an objection is made to an application 
by another air transport company on the grounds that 
they are applying to operate the route or part of route 
in question, their application, if not already submitted 
to the Council, should reach them within the period 


allowed for the making of representations or eae 


SITUATIONS VACANT 


The engagement of persons answering these advertisements 

must be made through the local office of the Ministry of 

Labour and National Service, etc., if the applicant is a 

man aged 18-64 or a woman aged 18-59 inclusive, unless 

he or she or the employer is excepted from the provisions 
of The Notification of Vacancies Order 1952. 


ENIOR or intermediate stressman Lp required. 
—Apply, in writing, stating age experience, to 
the Chief Designer, ¢ Heston Aircraft Co., (i598 


Heston Airport, Hounslow, Middlesex. 594 
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SITUATIONS VACANT 


VICKERS-ARMSTRONGS, LTD. 


NOW IN PRODUCTION OF SUPER-PRIORITY 
AIRCRAFT 


require 


Draughtsmen 
senior and junior) 


preferably with aircraft experience. Men with mech- 
anical, structural and electrical drawing experience also 
considered 


Jig and Tool Draughtsmen 
for designing machine fixtures, assembly tools and jigs 
P 4 E 


Ratefixers 
Inspectors 


and 
Production Control Staff 


Pension scheme. Recommendation for housing after 
satisfactory probation period 


RITE, GIVING FULL PARTICULARS IN- 
C “LUDING AGE AND SALARY REQUIRED, TO 


PERSONNEL DEPARTMENT, 


South Marston Works, 
Swindon, Wilts [1540 


Experienced 
STRESSMEN 
and 
AIRCRAFT DRAUGHTSMEN 
are required by the London Aircraft Design Office of 
THE ENGLISH ELECTRIC CO. LTD. 


for interesting work on new projects. Saturday morning 
interviews can be arranged if desired. Applicants should 
apply to:— 
Dept. C.P.S 
THE ENGLISH ELEC TRIC co. LTD. 
336-7 Strand, W.C.2. 
quoting Ref. 149Q [1567 


IR pilot required by 


ALKLAND Islands Government Air Service for one 
tour of three years with option of re-engagement 
Commencing salary, etc., according to experience in 
scale £827, rising to £947 a year. Officers re-engaged 
considered for pension scheme. Free passages for 
officer and wife and assistance towards children’s pas- 
sages. Furnished quarters available at low rent. Liberal 
leave on full salary. Candidates must hold a current 
commercial pilot's licence. They will be required to 
fly single engined seaplanes on internal passenger, mail 
and ambulance services and conversion course will be 
arranged if necessary 

/RITE to the Crown Agents, 4 Millbank, London 
S.W.1. State age, name in block letters, full 
qualifications and experience and quote M3B/34129/ FE 
[1597 

Ass!s TANT signals officer required by the 


SIERRA LEONE Government Civil Aviation Depart- 
ment for one tour of 18-24 months, with prospect 
of permanency. Salary (etc.) according to qualifications 
and experience in scale £742 rising to £1,177 a year 
Outfit allowance £60. Liberal leave on full salary. Free 
Passages f ficer and wife. Assistance towards cost of 
children’s passage or grant of up to £150 annually for 
maintenance in U.K. Candidates should be experienced 
in M.P., H.P., V.H.P. and V.H.P./D.P. and ancillary 
equipment, and should hold the P.M.G. certificate in 
wireless telegraphy or equivalent. Preference will be 
ding City and Guild certificates in 
the Crown Agents, 4 Millbank, Lon- 
State age, name in block letters, full quali- 

fications and experience, and quote M2C/30353/F.E 
[1588 
A V. ROE AND CO., Ltd., have the following vacan- 

* cies in their Technical Publications Department 
a) Technical authors are required for the preparation 
of descriptive and servicing manuals, servicing 
schedules, pilots’ notes, etc. Candidates should 
have had experience of aircraft servicing and main- 
tenance and special consideration will be given to 
ex-R.A.P. personnel who are Halton trained men 
Applications are particularly required from men 

witn electrical experience 
Technical artists are also required for this Depart- 
ment, and although candidates who have some 
+ al illustrating experience are preferred, 
his requirement is not essential 

PPI ICATIONS, giving full details of age, quali- 
fications and experience, should be addressed to 
the Labour Manager, A. V. Roe and Co., Ltd., Green- 
gate, Middleton, Manchester [1524 
PPORTUNITIES exist for first-class senior and 
intermediate airframe stressmen in the develop- 
ment of new projects. Permanent posts at good salaries 
for suitable applicants. —Applications, in writing, should 
state age, experience and salary expected, and be 
addressed to the Chief Designer, Auster Aircraft Ltd., 
Rearsby Acrodrome, Leicester (1518 


SCOTTISH 
AVIATION LTD. 


PRESTWICK AIRPORT 


URGENTLY REQUIRE 


DRAUGHTSMEN 


AND 


PLANNING 
ENGINEERS 


WITH AIRCRAFT 
EXPERIENCE 


FOR WORK ON A 
NEW PROJECT 


Good salary and prospects 
for suitable applicants 
Staff Pension Scheme 


APPLY TO: PERSONNEL MANAGER 


SCOTTISH AVIATION LTD. 
PRESTWICK AIRPORT 


THE 


DE HAVILLAND AERONAUTICAL 
TECHNICAL SCHOO! 


requests 


APPLICATIONS FOR 
AERONAUTICAL 
SCHOLARSHIPS 


awarded annually for a_ five-year 

course in Aeronautical Engineering. 

The Scholarships are available only to 

British subjects educated in Great 
Britain. 


The minimum qualification is the 
G.C.E. at Ordinary Level with passes 
in at least six subjects, including 
Mathematics and English Language, 
Physics, or Physics with Chemistry, 
or General Science | and Il, and three 
other subjects of which a Foreign 
Language is desirable. 


The age limits are between 16} and 
174 years on 31st August, 1954, but 
applicants offering G.C.E. at the 
Advanced Level with Mathematics, 
Physics and Chemistry, will be con- 
sidered above 17} years of age. 


Apply, giving full particulars, 
before 3ist March, 1954, to the 
Principal, The de Havilland Aero- 
nautical Technical School, Astwick 
Manor, Hatfield, Herts. 


SITUATIONS VACANT 


HANDLEY PAGE, Ltd., have vacancies at their 

Radlett laboratories for: 

(a) Senior technical assistants for work on structural 
and mechanical test Applicants should pos- 
sess a degree or H.N.C. and should have some 
Previous experience. 

(b) Junior technical assistants for work on structural 
and mechanical testing and the development of 
aircraft systems. Applicants should possess an 
H.N.C. Previous experience is desirable but not 
essential. 

WRITE. Stating age and full details, to Staff Officer, 
Handley Page, Ltd., Cricklewood, London, N.W.2 

[1558 
AUNDERS-ROE, Ltd., would be pleased to hear 
from aeronautical draughtsmen intersted in employ- 
ment in the Isle of Wight 
HERE are assurance and pension schemes, and suc- 
cessful applicants will be given practical assistance 
with housing 
PPLY, stating age, salary, experience, etc., and 
quoting reference F/2, to the Personnel Officer, 

Saunders-Roe, Ltd., East Cowes, 1.0.W. [1590 

ANTED, qualified Dakota captain, Ist officers. 
Full details to Starways, Limited, Liverpool Air- 

port, Liverpool 19 [1596 
OST accountant required by large aero engine 
manufacturers in west of England. Must have 

wide experience, preferably on precision engineering. 

Knowledge of mechanised accountancy essential. 
OOD salary paid to suitable applicant. House 
available 
RITE with full details, giving experience and 

salary required to the Personnel Manager, Box 

INC 2669, A. Advg., 212a Shaftesbury Avenue, 

London, W.C.2. {1561 

Tro aircraft licensed engineers for mining company 
in East Africa, with “A” and “C” Licences on 

Doves and DC3s, and flight engineer's licence “O” on 

DC3. Salary approx. £1,000, according to qualifications. 
ONDITIONS: Free furnished quarters, light and 
water; contract 2} years; one month’s local leave 

per year, four months’ leave at end of contract. 

AFPL -Y Wilkens and Devereux, Ltd., Trafalgar House, 
11 Waterloo Place, London, S.W.1. [1592 

D&®s" iN draughtsmen required by R.F.D. Co., Ltd., 
Godalming. Must be experienced in mechanical 

engineering or rubberized fabric technology. Practical 

experience and technical qualifications essential {1579 
VACANCY exists for a senior man in the electrical 
design section of Saunders-Roe, Ltd. Applicants 

for this post should have good aircraft drawing office 

experience and qualifications up to A.M.I.E.E. standard. 
ENSION and assurance schemes are in operation 
and practical assistance will be given with housing. 

WRITE, giving full details of experience, age and 

salary expected, to Personnel Officer, Saunders- 

Roe, Ltd., East Cowes, L.0.W., quoting 

158 

EPUTY air traffic controller with crash tender 
experience required.—Write, stating age, ¢x 

ence and salary required, to Personnel Officer, est- 

land Aircraft, Ltd., Yeovil, Somerset [1561 
ENIOR and intermediate design draughtsmen with 
good experience of aircraft or light structural or 

mechanical engineering, required for aircraft and 

armament project work.—Apply, by letter, to Ports- 

mouth Aviation, Ltd., The Airport, Portsmouth. [0612 
ESIGNER DRAUGHTSMAN required immedi- 
ately to develop mechanical and electrical instrument 

equipment. London 15 minutes, station 3 minutes from 

factory. Frequent bus services.—Write, qualifications 
and experience to Aecroquipment, 15 Willow 

Lane, Mitcham Junctic 0609 
RMSTRONG SIDDELEY MOTORS require 
technical assistants for work on rocket motors. 

Candidates should have a degree in mechanical engin- 

eering or general science.—Apply, in writing, quoting 

Ref. DH5, Personnel Manager, Armstrong Siddeley 

Motors, Coventry. 

GEN IOR, intermediate and junior draughtsmen 
required for aircraft work of super priority. A.E.S.D. 

rates and upwards, depending upon ability. Aircraft 

experience desirable, but not essential.—Apply giving 
ec and details of experience to Personnel Manager, 

Helliwells, Ltd., The Airport, Walsall, Staffs. [1506 

M. HOBSON, Ltd., invite applications for posi- 

* tions in the drawing office as follows: designers, 
detail and modification draughtsmen, checkers, stress- 
men. The work is concerned with interesting projects 
connected with fuel metering equipment and hydraulic 
flying controls for aircraft. —Hobson Works, Fordhouses, 

Wolverhampton. 
EQUIRED immediately by Percival Aircraft, Ltd., 
Luton Airport, Beds, several draughtsmen with 

comprehensive experience of engine installation and 

allied systems. Good welfare facilities, including staff 
pensions scheme.—Applications in writing, stating age, 
ualifications, experience and salary required to the 
ersonne!l Manager. [0601 
sh {ST laboratory assistants (male) required by Percival 
Aircraft, Ltd., Luton Airport, Beds. National Certi- 
ficate standard and previous experience on design of test 
laboratory equipment desirable. Good welfare facilities 
including staff pension scheme.—Applications, stating 
ualifications, experience, age and salary required to 
ersonnel Manager. [0596 
ENIOR structural and mechanical test engineer 
required to supervise an interesting programme of 
test work on fixed and rotating wing aircraft. Good 
welfare facilities including staff nsion scheme.— 

Applications in writing to Pesennel Manager, Percival 


Aircraft, Ltd., The Airport, Luton, Beds, stating age, 
experience and salary required. [0594 
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SITUATIONS VACANT 


SITUATIONS VACANT 


SITUATIONS VACANT 


DESIGN draughtsman required to work on conver- 
sion and repair of aircraft. Must be capable to work 
on own initiative. Some knowledge of stress analysis 
an advantage. Salary commensurate with experience 
and ability.—Please apply to the Personne! Office, Field 
Aircraft Services, Ltd., Nottingham Aerodrome, Tol- 
lerton, Notts. [1556 
RITISH MESSIER, Ltd., Cheltenham Road, 
Gloucester, invite applications for employment from 
service engineers, one to operate in the Belfast area and 
one to operate in the Bristol area, on undercarriage and 
hydraulic work. Permanent position for experienced 
mechanic of good personality. Reply, giving full details, 
to the Personnel Manager. [1326 
RMSTRONG SIDDELEY MOTORS require an 
electronic engineer to assist in the building and 
development of equipment for testing rocket motors. 
Applicants should have Higher National Certificate or 
degree in physics or electrical engineering.—Write, 
giving full details, to Ref. DH4, Personnel Manager, 
Armstrong Siddeley Motors, Coventry. [1532 
UALITY control engineer. A vacancy exists for 
a capable engineer to organize and take charge of 
the quality control section of an established aircraft 
company in the Midlands engaged on the overhaul and 
repair of various types of British and American aircraft 
and also the manufacture of aircraft details and sub- 
assemblies. Suitable applicants should have previous 
experience of A.I.D. inspection procedure and also 
a sound knowledge of production control principles. 
Preference will be given to applicants with a Higher 
National Certificate or equivalent qualifications.— 
Applications should be made, in writing, to Personnel 
Department, Field Aircraft Services, Ltd., Nottingham 
Acrodrome, Tollerton, Notts. 


DE HAVILLAND 
PROPELLERS 


LIMITED 


have vacancies as under:— 


Ref. 
A.1. Senior Design Draughtsmen 
with airframe experience. 


A.2. Senior Draughtsmen 
Mechanical 
For work on servo mechanism 
and high-speed turbine design. 
Senior Draughtsmen 
for work on installation of air- 
craft auxiliary apparatus. 
A.4. Senior Draughtsmen 
for modification design work. 
A.5. Senior Draughtsmen 
Jig and tool. 
A.6. Intermediate and Junior 
Draughtsmen 
For work on mechanical and 
electrical design. O.N.C. stand- 
ard. 
A.7. Intermediate and Junior 
Draughtsmen 
Jig and tool. 


A3 


Write in detail or send a postcard 
for Application Form, quoting refer- 
ence number of post sought, to:— 

PERSONNEL DEPARTMENT 
(Technical Employment) 


DE HAVILLAND PROPELLERS 
LIMITED 
HATFIELD, HERTS 


COTTON BAGS 


FOR SPARE PARTS, ETC. 


WALTER H. FELTHAM & SON, LTD. 


Imperial Works, Tower Bridge Road, 
Telephone: HOP 1784 LONDON, S.E.1 


A™® FORCE, Naval, civil and helicopter aircraft all 

under design and development at Percival Aircraft, 

Ltd., Luton Airport, Beds. Applications are invited 

from. senior and junior draughtsmen and stressmen for 

work on this interesting programme. Good welfare 
facilities, including staff pension scheme.— Write, giving 
details of experience and salary required, to Personnel 

Manager. [0595 

ARMSTRONG SIDDELEY MOTORS, Coventry, 
have vacancies for a number of designers and senior 

and junior draughtsmen. Although gas turbine experi- 

ence is most advantageous it is not necessarily essential 
as training will be given in this specialized work to 
suitably qualified draughtsmen.—Apply in detail to 

Reference F.103, Personnel Manager, Armstrong 

Siddeley Motors, Joventry. {0200 

(PPORTUNITIES exist for first-class senior and 
intermediate aircraft design draughtsmen to play 

a prominent part in the design of completely new pro- 

jects. Permanent posts at good salaries for suitable 

applicants.—Applications, in writing, should state age, 
experience and salary expected, and be addressed to 
the Chief Designer, Auster Aircraft Ltd., Rearsby 

Aerodrome, Leicester. [1517 

MEETHopDs engineer. Applications are invited from 
men with extensive experience of British and 

American aero engines. The selected candidate will be 

attached to the section of the Croydon unit, where 

approximately 200 operatives are engaged on complete 
overhauls.—Full details of experience, age and salary 
required, to be addressed to Personne! Officer, Field 

Aircraft Services, Ltd., Croydon Airport, Surrey. [1530 
IELD AIRCRAFT SERVICES require licensed 
radio engineer to take charge of their well-equipped 

radio overhaul shop. Applicants should have a wide 

experience on all types of radio equipment and prefer- 
ably with experience on American equipment as fitted 
to Dakota military aircraft. Excellent salary and pros- 
pects for suitable applicant.—Please apply Personnel 

Department, Field Aircraft Services, Ltd., Nottingham 

Aerodrome, Tollerton. Tel.: Nottingham 88297. [1531 
TRESSMEN required with drawing office experi- 
ence for calculation werk in connection with gas 

turbine and piston engines. Age 25-40; should have 

degree, A.M.I.M.E. or Higher National Certificate. 

Luncheon canteen, social club and superannuation 

scheme.—Please write, giving full details of previous 

experience in chronological order, to The Personnel 

Officer, The de Havilland Engine Co., Ltd., Stag Lane, 

Edgware, Middlesex. [1557 

(CHIEF draughtsman yap by old-established in- 
strument engineering firm at their Rochester works 

to take charge of small but ss drawing office. 

Experience of work on aircraft instruments or small 

precision electro-mechanical units is desirable and pre- 

ference will be given to persons having held similar 
position.—Applications, stating age, experience and 
salary required, to Box F.187, c/o 191 Gresham House, 

E.C.2. {1522 
RAVINER COLNBROOK, have a number of staff 
vacancies in connection with an interesting pro- 

ramme of work on their internationally known airborne 

re protection equipment and other projects of a similar 
nature. Vacancies are for development work on fire 
extinguishers, fire overheat detectors, crash-operated 
devices and other small aircraft components of a similar 
nature, and for work on production problems on these 
items. Vacancies exist for: 

(a) Development engineers with honours degree in 
mechanical engineering or electrical engineering and 
several years experience, preferably of light mech- 
anical or mechanical/electrical equipment. Ref. 
RG546. Age preferably 25 to 35 years. 

(b) Technical assistants, with minimum qualification of 
rg degree or H.N.C. (for development work). 

ef. RG547. 

(c) Technical assistants with minimum qualification of 
H.N.C. (for production problems). Ref. RWS548. 
STAFF pension scheme is in operation and the 
company has its own sports field and canteen.— 
pply, in writing, to Personnel Manager, Graviner 

e + nbrook, Poyle Mill Works, Colnbrook, Bucks. 


TORMALAIR, Ltd.,_ invite applications from 
draughtsmen for work on aircraft pressurization 
and high altitude breathing equipment in their Yeovil 
and Cricklewood drawing offices. Applicants should be 
of Higher National Certificate standard. A generous 
superannuation scheme is in operation.—Applications, 
in the first instance, should be addressed to the Personnel 
Officer, Normalair, Ltd., Yeovil. Local interviews 
arranged where convenient. {1571 
ENIOR acrodynamicist required. Minimum quali- 
fications B.Sc. or equivalent and five years experi- 
ence, should be able to undertake stability and control 
calculations, performance estimates and data for stress- 
ing. Also a junior aerodynamicist with sound knowledge 
of aerodynamics and preferably some experience.— 
Applications, in writing, to Personnel Manager, Perci- 
val Aircraft, Ltd., The Airport, Luton, Beds, stating 
age, experience, previous position held and salary 
required. [1504 
Ts? Navigational Project Division of The English 
Electric Co., Ltd., Luton, require technical super- 
visory mechanical engineers for their project offices. 
Senior aerodynamicists are also needed to carry out 
assessment and other interesting work. 
Preference will be given to graduate engineers who have 
had some administrative experience in the aircraft and 
other associated industries. These are senior appoint- 
ments carrying appropriate salary.—Apply to Dept. 
C.P.S., 336-7 Strand, W.C.2, quoting Ref. 1240. [1595 


ESIGNERS, stressmen, weight estimators and aero- 
dynamicists required to work in new design office 
at Farnborough, Hants. Only first-class men should 
apply.—Applications, which will be treated as confiden- 
ual, should state experience, qualifications and salary 
required, and be addressed to the Chief Designer, 
Auster Aircraft, Ltd., Rearsby Aerodrome, Leicester. 
[1560 
ANDLEY PAGE (Reading), Ltd., The Aerodrome, 
Woodley, Reading, have vacancies in their Design 
Office for senior and intermediate stressmen and for 
senior, intermediate and junior weightsmen. They are 
required for work on an interesting new project with 
good opportunities for advancement.—Please send full 
particulars of experience, etc., to the Personnel Officer. 
[0235 


SITUATIONS WANTED 


ALES representative-pilot, 30, proved selling ability» 
good appearance and public school education. 1,400 
hours flying experience singles and twins, commercial, 
I/R, R/T licence, requires position preferably combining 
representation and flying. U.K. or abroad.—Box 3203 
[1599 


BOOKS, ETC. 


587 “Flights,”’ ‘‘Aeroplanes,”’ 

“A.T.C. Gazettes,” “Air Transports,” for bulk 
sale. Send s.a.e.—Rogers, 45 Whitesmead Road, 
Stevenage, Herts. [1587 


DE HAVILLAND 
PROPELLERS 


LIMITED 


INSTALLATION ENGINEERS 


are urgently required for work on 
the following projects :— 


Ref. 

B.1. General Propeller Development 
on Hydraulic and Mechanical 
Engineering. 

B.2. Scanner Development. 

B.3. Cold Air Units—knowledge of 
Thermodynamics required. 
Applicants must have had previous 
experience in Engineering, but spe- 
cialised training for these positions 
will be given to otherwise suitable 

candidates. 

Write in detail, or send a postcard 
for Application Form, quoting refer- 
ence number of position sought, to: 


THE PERSONNEL DEPT., 
(Technical Employment) 


DE HAVILLAND PROPELLERS 


LIMITED 
HATFIELD, HERTS. 


The New 1954 * FLIGHT LIEUTENANT’ 
HANDLESS WATCH 


No Glass, No Dial, No Hands 
Built for strength, fitted 
with aircraft shock-resist- 
ing movement. Lever es- 
capement Anti-magnetic 
and recoil click spring to 
prevent over-winding. En- 
cased handsome chrome 


case. Expanding bracelec 
10/6 extra if required. Time 

shown by revolving figures. 

Sent for dep. Bal. 


monthly Non-luminous. 

Night dial 6/6 extra. Mfrs. 

Full Guar. Cash price 79/6. 

Post etc., 1/3 

Free Iiustrated Lists of other Watches, Binoculars. 

Tents, Suiting Patterns, Radios, etc. Terms. State 
lists required. 


HEADQUARTER & GENERAL SUPPLIES LTD. 
(Dept. FLI 15), 196-209 Coldharbour Lane, 
Loughborough Junction, London, S.E.5. 

Open ail Saturday. 1 p.m. Wednesday 
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> BRITISH EMULSIFIERS LIMITED ° 


§ 


ASSOCIATED COMPANIES 


Specialists in Sheet Metal Fabrication 
Design and Prototype Production for the 
Aircraft, Motor and Marine Industries 


REDUCE OPERA TING COS TS... 


Streamline Filters enable high grade cil 
to be used over and over again, thus help- 
ing to solve the problem of maintaining 
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maximum efficiency at minimum cost. 


Streamline ricters 


INGATE PLACE, LONDON, S.W.8 
phone MACAULAY 1011 


DIRECT SUPPLIERS TO M.o.8 & ADMIRALTY 


A.L.D & A.R.B. 
Drop Tanks 


APPROVED 


Wing and Tail Sections 


General Aircraft 
Repair Work 


Internal Fuel Tanks 


Hydraulic Header Tank 
Meader anks Oil Dispensing Cabinets 


Filter Assemblies Gas-Heating Cabinets 
Beams and Fairings Cooling Cabinets 


Bomb Release Units Radiator Cores 


Dunlopillo Stockists and 
Handbuilders 


872-876 LONDON ROAD 
LEIGH-ON-SEA - ESSEX 
Telephone : Leigh-on-Sea 77423 


All enquiries to: 


16/24 Brewery Road, London, N.7 


Telephone : North “a1 7 


EST. 1887 


EBONITE (Vulcanite) RESILON (Synthetic resin bonded paper) 
RESILON (Synthetic resin bonded fabric) 

COROSITE (Acid resisting materia!) 

GLASS FIBRE LAMINATES 

VULCANISED FIBRE (Red, Black or Grey) 

PRESSPAHN & LEATHEROID, ETC. 


Suppliers of machined and fabricated components 
Plastic 


require ments. 


in all and Allied materials to individual 


Precision guaranteed. 


Telephone: CLE. 0145/9 
Telegrams: UHLHORN, AVE, LONDON 


UHLHORN BROS. LTD., 53 CITY ROAD, LONDON E.C.1 


INDEX TO ADVERTISERS 


Pioneer Parachute Co., Inc 
Pitman and Son, Ltd., Sir Isaac 
Plessey Co., Ltd., The 

Powis and Sons, Ltd., David 


and Jicwood, Rae The.. Fairey Aviation Co., Ltd., The. . 


Feltham and Son, Ltd., Walter H 


Airscrew Co., 
Airwork, Ltd 
Alvis, Ltd 

Armstrong Whitworth Aircraft, Ltd., Sir W G Godfrey and Partners, Ltd., Sir George. . . 


Gosh id Co., Ltd., 
Ransome and Marles Co., Ltd 


Riley, Ltd., Robert 

Robinson and Cc 

Rollason, Ltd., 


Scintilla, Ltd 
Scottish Aviation, Ltd. . 


Aviation Traders, Ltd. 


Handley Page, Ltd 
Headquarter and General Supplies, Ltd... 
High Duty Alloys, Ltd. 


Benson, ] 

Blackburn and General Aircraft, Ltd. 
Box AC 87006 

Bristol Aeroplane Co., Ltd The 


British Emulsifiers, Ltd Cover ii 


Kelvin and Hughes (Aviation), Ltd... 


British Ermeto Corporation, Ltd... . 
Burniecy Aircraft Products, Ltd... . 


Clerkenwell Screws. . 

Cross Manufacturing Co. "(1938), Lid. 

De Havilland Acronautical Technical School, 
he 

De Havilland Aircraft Co., Ltd., The 

De Havilland Propellers, Ltd 

Detuners, Ltd 

Dunlop Rubber Co., Ltd 


Lewis, Ltd., D.. 

Leytonstone Jig and Tool Co., Led. . 

Lucas (Gas Turbine Equipment), Ltd., . Joseph 
Cover iii 


Muir and Adie, Ltd 


Newton Brothers Derby), Ltd 
Northern Mail Order Co in 


Oldham and Son, Ltd. 10 
Opperman, Ltd., S. E re 


Short Brothers and Harland, Ltd. 
Filters, Ltd 
Teddington Controls, Ltd 
Uhlhorn Brothers, Ltd 


Vernons Industries, Ltd 
Vinten, Ltd., 


Westland Aircraft, Ltd 


Printed in Great Britain for the Publishers, ILIFFE & SONS LTD., 


Dorset 
abroad from the following: AUSTRALIA re NEW ZEALAND: Gordon & 


SOUTH AFRICA: Central News Agency, 


House, Stamford Street, 


Gotch, Ltd. INDIA: A. H. 


Wheeler & Co. CANADA: The Wm. Dawson Subscription Service, Ltd. ; 
; Wm. Dawson & Sons (S.A.), Ltd. UNITED STATES: The International News Co. Entered as Second Class Matter at the New York 


S.E.1, by SUN PRINTERS LTD., London, and Watford Herts. Flight can 


be obtained 
Gordon Gotch, Ltd. 
Post Office 
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No. 4. These components, of extreme dimensional accuracy and super finish, ensure 
precise fuel distribution through the flow distributor to the atomisers or vaporisers. 


FUEL AND COMBUSTION SYSTEMS FOR GAS TURBINE ENGINES AS 


JOSEPH LUCAS (GAS TURBINE EQUIPMENT) LTD., BIRMINGHAM & BURNLEY 
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